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INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, micracards, or microprint. 

The degree to which graduate schools in America make use of this publication service deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in the index to DISSERTATION ABSTRACTS for a charge of $2.00 
each. When a university wishes to prepare its own negatives according to certain specified standards, 
and have that negative stored at University Microfilms where it will be available for duplication, the 
charge is $12.00, which includes publication and distribution of the abstract and storage of the nega- 
tive. Conceivably certain institutions will wish not only to prepare their own negatives, but to serv- 
ice copies as well in either microfilm, microcard or microprint. In this instance the abstract will 
be printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the 
servicing institution. Interested institutions should write University Microfilms for further details 
of this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 
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EFFECTS OF ANHYDROUS AMMONIA ON SOME 
SOILS AND CROPS OF NEW JERSEY 


(Publication No. 14,027) 


Oscar Emmett Anderson, Ph.D. 
Rutgers University, 1955 


Anhydrous ammonia (NHs) is a highly concentrated 
nitrogenous gas which in recent years is being used in 
some areas for direct application to soils as a source of 
N for crop growth. When NH; is applied to soil, it is re- 
tained in a narrow zone about the point of application within 
which very high pH values and high concentrations of NH, 
result. Such imposed conditions no doubt result in changes 
in the biological, chemical, and physical properties of soils. 
Moreover, soils and crops differ in their response to fer- 
tilizers and the successful use of a fertilizer material in 
one area not necessarily a criterion for its acceptance in 
others. 

These present studies deal with laboratory and field 
investigations of some of the effects of NH3 on New Jersey 
soils and crops. 

Other conditions being favorable, nitrification of NH; in 
the field during the summer occurs readily and at a rate 
not greatly different from that of (NH4)25O,. Nitrification 
began in Nixon sandy loam by the seventh day and reached 
its peak 18 days after application of 100 pounds N as NHs. 

Laboratory studies at low temperatures show that some 
nitrification occurred in every instance in four New Jersey 
soils incubated at 37 degrees F. became active between 42 
and 47 degrees and at 52 degrees F. approximately one-half 
(50 ppm.) of the applied NH; nitrified in six weeks. Nitrifi- 
cation rates of NH; and (NH,),SO, were almost identical at 
pH 6.8, but at pH 4.9 NH; nitrified about twice as rapidly. 

The application of NH, disperses and/or dissolves 
certain organic soil constituents. Prior to nitrification or 
desiccation, water percolation through soil is drastically 
reduced, Subsequent to nitrification or desiccation, the 
water stability of aggregates and the percolation qualities 
of such soil are equal to or better than that of untreated 
soils. 

Prior to nitrification, NH, reduced the solubility of Ca 
and Mg and increased the solubility of Na, K, and P in an 
acid Nixon sandy loam. Solubility of Ca and Mg increased 
with decreasing pH. Compared to (NH,).SO,, NH, reduced 
the solubility of Ca, Mg, K, and NH,. Two to three times 
as much NH, was lost from an (NH4)2SO,-treated soil as 
compared to NH3;-treated soil. 

Significant response to NH; was obtained in seven of 
ten corn for grain tests, two of four tests on corn silage, 
two of six tests on soybeans, one of two cabbage tests, and 
in one beet, lettuce, and rye forage test. 

The average yields obtained with sidedress N on carrots, 
cucumbers, potatoes (one of two tests) were larger than 
non-sidedressed plots. 

Late fall applied NH; at rate of 30 pounds N an acre was 
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equally effective in wheat and oat production as other read- 
ily available N sources applied in spring. 

It can be concluded that NH, nitrifies readily when 
other soil factors are favorable. Even at temperatures as 
low as 42-47 degrees, nitrification is active in many New 
Jersey soils. To prevent leaching losses, NH; applied in 
the fall for spring use should not be applied more than a 
week or so prior to the time temperatures drop to 45 de- 
grees in soils near pH 7.0. In very acid soils, NH; may 
be applied two or three weeks earlier. 

Results of these studies indicate that aggregate stabil- 
ity and percolation in Nixon sandy loam were favorably 
influenced subsequent to the nitrification of applied NH;. 

Leaching loss of bases from Nixon sandy loam was 
considerably less than losses from (NH,).SO, but are 
sufficiently great to warrant attention in the soil liming 
program. 

NH; is a satisfactory N source for the production of 
many crops on several New Jersey soils. 

120 pages. $1.50. Mic 55-287 


THE INFLUENCE OF FERTILIZERS ON THE 
PRODUCTION AND QUALITY OF PEPPERMINT 
IN CENTRAL WASHINGTON 


(Publication No. 14,223) 


Jack Vernon Baird, Ph.D. 
State College of Washington, 1955 


In general, much of central Washington peppermint oil 
is not as readily accepted by oil buyers as that produced 
elsewhere in the United States. The problem of “low qual- 
ity” peppermint oil has become prominent because an in- 
creasing percentage of the total production of the United 
States comes from this region. Environmental factors 
unique to this region which might affect oil production and 
oil composition are soil fertility, soil reaction, day and 
night air temperatures, sunlight intensity and atmospheric 
humidity. 

A study was inaugurated in 1951 to relate the effect of 
soil fertility on yield and peppermint oil composition. 
Nitrogen, phosphorus, potassium, and sulfur fertilizers 
were applied at different rates and combinations to pep- 
permint plants growing on Sagemoor fine sandy loam. The 
mint grown in 1952 and 1953 was harvested at a post-bloom 
stage, hay yield measured, and oil yield determined from 
distillation of the sun-cured hay. 

The optical rotation, menthol, and menthofuran content 
of the oil samples were determined to characterize the 
oil, 

The nitrogen, phosphorus, potassium, and calcium 
contents of physiologically mature mint leaves and peti- 
oles collected just before harvest were determined to 
study nutrient element relationships in the plant and the 
relationship of nutrient element content to the oil 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
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composition. Analysis for nitrogen content of the alcohol 
soluble and alcohol insoluble (protein) fraction of the leaf 
was made to relate the nitrogen status of the plant to its 
oil composition. 

Greater extremes in yields and leaf and oil composition 
occurred in 1953 than in 1952. The greater differences 
obtained in 1953 resulted from a wider range in soil fer- 
tility level and the more uniform, dense, and vigorous mint 
stands. 

Nitrogen fertilized plants produced marked increases 
in hay and oil yield. Small increases in yield occurred on 
phosphorus fertilized plots. Both potassium and sulfur 
fertilization produced negligible effects on yield. Fertili- 
zation practices had no influence on percentage oil content 
of sun-cured hay. 

Oil and hay yields for 1953 were positively correlated 
with leaf nitrogen and negatively correlated with leaf phos- 
phorus. 

Plant parts high in nitrogen as a result of nitrogen fer- 
tilization were lower in phosphorus, slightly higher in po- 
tassium, and somewhat lower in calcium content than in 
those plants low in nitrogen. Phosphorus, potassium, and 
sulfur fertilization influenced plant nutrient content to a 
lesser extent than did nitrogen fertilization. Leaf nitrogen 
was shown to be considerably more important than leaf 
phosphorus in predicting yield. 

Menthol and menthofuran accounted for 76 per cent of 
the variation in optical rotation of the oils in 1953. Men- 
thol was approximately 1.5 times as important as mentho- 
furan in determining optical rotation in 1953. 

Menthol content of peppermint oil was inversely related 
to leaf total nitrogen both years and directly related to 
leaf phosphorus in 1952. Leaf nitrogen was slightly more 
effective than leaf phosphorus in predicting menthol con- 
tent. There was significant positive correlation of leaf 
nitrogen and significant negative correlation of leaf phos- 
phorus with menthofuran content in 1953. Leaf nitrogen 
was approximately three times as important as leaf phos- 
phorus in predicting menthofuran content. 

Significant differences in the alcohol soluble nitrogen 
fraction of mint leaves from fertilization practices were 
not observed. Conversely, highly significant differences 
in protein nitrogen content of mint leaves were noted from 
various fertilization practices. 

There was significant positive correlation of 1952 and 
1953 menthol content and significant negative correlation 
of 1953 menthofuran content with protein nitrogen of pep- 
permint leaves. These relationships may be due to the 
stage of development of the plants at harvest as affected 
by fertilization practices. 

84 pages. $1.05. Mic 55-288 





THE ECOLOGICAL LIFE HISTORY OF 
HALICTUS (H.) LIGATUS SAY WITH 
NOTES ON RELATED SPECIES 


(Publication No. 13,915) 


Leland Chandler, Ph.D. 
Purdue University, 1955 








Major Professor: Howard O. Deay 


By excavating the underground nests of four species of 
halictine bees, Halictus (H.) ligatus Say, H. (Seladonia) 
confusus confusus Smith, Lasioglossum (Chloralictus) 
zephyrum (Smith) and L. (C.) stultum (Cresson), and ob- 
serving the behavior of the adults of each species, the life 
history of H. ligatus was determined and comparative 
notes made on the other three species. 

The nests of H. Ligatus and H. confusus are excavated 
gregariously in areas of flat, bare, firm, well-drained 
soil. The nest tunnel of H. ligatus is nearly vertical but 
in H. confusus the upper portion enters the soil at an acute 
angle and turns abruptly downward after an inch or so. In 
both species the cells are horizontal, ovoid and glazed in- 
side. The cells of the workers and males of H. ligatus 
measure 9-11 mm. in length and 5-7 mm. in diameter; 
those of H. confusus measure 8.5 mm. in length and 
3.5 mm. in diameter. The queen cells in H. ligatus ranged 
from 12-17 mm. in length and 5-9 mm. in diameter; queen 
cells, if they exist, were not found in H. confusus nests. 
The brood cells in both species are filled with loose pollen 
which is molded into pollen balls with the addition of nec- 
tar. The pollen balls in worker and male cells of H. ligat- 
us measure 4mm. in length and 3 mm. in width; in queen 
cells, 5-9 mm. in length and 3.5 mm. in width. The pollen 
balls in the cells of H. confusus measure 3.2 mm. in length 
and 3 mm. in width. 

Both species overwinter as fertilized females, H. 
ligatus queens in the old nest, H. confusus females in 
newly excavated burrows. The latter species emerges 
earlier in the spring and begins hibernation earlier in the 
fall. Upon emergence in the spring, only one queen occu- 
pies a nest and brings forth a brood of small females 
which are workers, although definite proof was not ob- 
tained in the case of H. confusus. These workers take up 
the duties of preparing the brood cells while the queen acts 
as nest guard and continues to lay the fertilized eggs, at 
least. As the season progresses males are produced and 
increase in number. In late summer queens are produced 
in H. ligatus, and presumably in H. confusus. These mate 
and go into hibernation. All other forms die in the fall. 

The length of time required for development for H. 
ligatusis: egg - 4 days; larva (three instars) - 6 to 21 
days; pre-pupa - 1 to 4 days; pupa - 8 to 13 days. The 
time required for H. confusus is: egg - 3 to 4 days; larva 
(three instars) - 6 days, minimum; prepupa - 2 days; 
pupa - 8 to 10 days. The length of adult life in H. ligatus 
is: queens - approximately one year; workers - 3 weeks; 
males - 2 to 3 months. 

Ants, especially Solenopsis molesta (Say) and Aphaeno- 
gaster rudis Emery, are major predators. A conopid fly, 
? Occemyia sp., and phorid flies, Phalacrotophora halic- 
torum (Melander and Brues) and Diploneura sp., are para- 
sitic upon H. ligatus. The fungus, Gibellula pulchra, 
causes a high mortality of the developing brood in both 
species, 
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Both species are polylectic, H. ligatus having been re- 
corded from over 200 species of plants. 

The nests of Lasioglossum zephyrum are excavated in 
steep, bare, clay banks. Those of L. stultum are found in 
bare, flat areas. The nests of both species are communal, 
The cells excavated are typically halictine. In L. zephyrum 
the cells measure 6 mm, in length and 4 mm. in diameter; 
in L. stultum they measure 4 mm. in length and 2.5 mm. in 
diameter. The pollen balls constructed by L. zephyrum 
are asymmetrical, the posterior end projecting in a crude 
stem. They measure 3 mm. in length and 2 mm. in width. 
The pollen balls molded by L. stultum are symmetrical 
and measure 2 mm. in length and 1.75 mm. in width. Little 
data were obtained on the life history of either species. 

398 pages. $4.98. Mic 55-289 




















CLASSIFICATION AND ANALYSIS OF WORK 
METHODS FOR HANDLING GRAIN ON 
INDIANA FARMS 


(Publication No. 13,919) 


Roger Stewart Euler, Ph.D. 
Purdue University, 1955 


Major Professor: Lowell S. Hardin 


Grain handling by farmers involves harvesting, storage, 
processing, holding for feeding, and the related movement 
necessary for the ultimate farm feeding or sale of grains. 
The farm handling of corn, wheat, soybeans and oats in 
Indiana is a large materials handling problem centered 
around an average annual production of over 10 million 
tons. Marketing is also a part of this general problem, 
since most of the state’s soybeans and wheat are sold. 
Grains often are handled seven or eight times during their 
movement from harvest through feeding or sale. Improve- 
ment in grain handling methods suggested by this study can 
help many Indiana farmers lower their costs, increase re- 
turns or both. 

Objectives accomplished included: 

1. Farm grain handling work was classified into basic 
parts covering most Indiana situations. This classifica- 
tion was necessary for systematic analysis and generali- 
zation. 

2. Physical and dollar input-output data were developed 
for use in budgeting of farm grain handling. These cover 
most items of machinery, equipment, buildings and man 
labor used. 

3. Amounts, patterns and consistency of seasonal price 
changes and related grain marketing data were expanded 
and up-dated. 

4. Budgets indicating more effective farm resource 
use in grain handling were developed. 

To realize these objectives, data were obtained from 
time study observation of over 200 cases of harvesting, 
conveying and processing. Other Central Indiana informa- 
tion was obtained from a 1953 survey of grain handling 
work methods on 16 farms, and from records kept on 1949 
corn harvesting by 21 farmers. Secondary sources were 
used extensively. Regression analysis and comparative 
budgeting were the principal analytical methods. 





Major findings included: 

1. Budgets of basic farm systems for handling corn 
from 100 acres (7,000 bushels) indicated that Indiana 
farmers could reduce their costs as much as nine to 
eleven percent, mainly by organizing and mechanizing for 
greater work efficiency. Use of a combination of these 
basic systems (usual practice) for handling all farm grains 
tends to increase the amount that.costs can be lowered. 

2. Time study observation data indicated that for farm 
conditions observed: 

a. Bushels (wheat, oats or soybeans) harvested per 
combine cutting width foot per hour varied directly with 
harvested yield. 

b. Bushels (corn) harvested per picker (2-row) or 
picker-sheller hour varied directly with harvested yield. 

c. Effective harvesting time (percent of total) of 
mounted corn pickers (2-row) was larger than for pulled 
pickers. 

d. Bushels (ear corn) elevated into farm cribs per 
hour varied directly with elevator trough width. 

e. Acres (wheat or oats) harvested per combine 
cutting width foot per hour did not change with harvested 
yield. 

f. Acres harvested per corn picker hour did not 
change with harvested yield. 

g. Combine ground speed was not associated with 
cutting width. 

h. Bushels (wheat, oats or soybeans) harvested per 
combine cutting width foot per hour was not associated 
with total cutting width. 

i. Bushels (wheat or oats) harvested per combine 
cutting width foot per hour was not associated with combine 
ground speed. 

j. Effective combining time (percent of total) was 
not associated with combine cutting width. 

3. Corn left in field after harvesting averaged 14 per- 
cent of total yield on 33 farms studied in 1949 and 1951. 
Checks on 17 farms in 1951 and 1953 showed an average 
of 9.8 percent of total soybean yield left after combining. 

4. Farm storage of grains for open market sale during 
the 1946-54 period usually was profitable for: 

Soybeans - after any size of crop 

Wheat and oats - after smaller than average crops 

Corn - usually a borderline case 

). The economy of shelling, grinding and mixing grains 
for feeding was not fully analyzed. Inputs were determined, 
but output changes resulting from these operations still are 
inadequately measured in animal feeding experiments. Use 
of growth factors complicates this problem. 

259 pages. $3.24. Mic 55-290 


AGRICULTURAL LAND USE AND FARMING 
PRACTICES IN THE MANAGUA REGION 
OF NICARAGUA 


(Publication No. 13,125) 


George Phillip Patten, Ph.D. 
Northwestern University, 1955 


The Managua area, which forms the immediate hinter- 
land of metropolitan Managua, comprises 616 square kilo- 
meters within a well-defined portion of the Lake Managua 
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drainage basin. Included in this region is the Managua 
plain, and a small portion of Las Sierras de Managua. The 
principal topographic features, and most of the soil, have 
been formed as a result of volcanism and subsequent weath- 
ering. Soils are generally productive despite a slight ni- 
trogen deficiency induced by excessive leaching. Climate 
in this area is classified as tropical savanna. Mean annual 
temperature is 80°F. Rainfall averages 55 inches yearly, 
but 93 per cent falls from April to November. As a reflec- 
tion of the climate, the area was once covered with grass- 
land and semi-deciduous forest. 

Seven land-use regions form east-west bands across 
the area from north to south as follows: dairy, cotton, 
wood, cash-grain, fruit and vegetable, subsistence, and 
coffee. Within these regions, there are varying degrees of 
agricultural specialization, but cattle raising is more or 
less common to all. Pasture, which occupies about one 
third of the land, is the most widespread land use. Only 28 
per cent of the land is under cultivation. About half the 
cultivated land is planted to cotton. Another 20 per cent is 
occupied by coffee. Other commercial crops, i.e. sesame, 
rice, vegetables, and fruit, account for approximately 7 per 
cent. The remainder is planted to such subsistence crops 
as rice, corn, beans, bananas, and yuca. Twenty-six per 
cent of the land is unutilized. Generally such land is 
merely idle, but in some instances swamps or steep slopes 
prevent effective utilization. The remaining rural land in 
the area is occupied by farmsteads, roads, and trails. 

In terms of value, as well as acreage, cotton is the most 
important crop. Soil and climate are suitable, and produc- 
tion methods are fair to good, hence yields are high—aver- 
aging 1749 pounds per acre. The foremost problems are 
insect and disease control, soil depletion and erosion. In- 
sects and diseases are being combatted, but conservation 
measures are generally lacking. 

Dairy products rank second in value. Average produc- 
tivity per cow, and milk quality are low. This is partially 
due to the low feeding value of pasture, but principally to 
insects, diseases, and unfavorable agricultural practices. 

Coffee ranks third in value despite the small percentage 
of coffee land included in the surveyed area. Climate and 
soil conditions approach the optimum for coffee, but yields 
are much lower than for many sections of Central America. 
Nonetheless, the quality of Nicaraguan coffee is exception- 
ally high. Low yields can be attributed to the large percent- 
age of old trees, poor soil management, improper pruning, 
and other inefficient agricultural practices. Fortunately, 
conditions are being improved by government agencies, the 
Coffee Growers Association, and individual farmers. 

The fourth, fifth, and sixth-ranking crops are upland 
rice, corn, and beans respectively. Yields for these crops 
are low, and methods of production are generally primitive. 
Sesame is the only remaining widely-cultivated crop which 
can be evaluated in terms of economic returns. Production 
has declined in recent years due to low yields, narrow 
profit margin, undependable market, and increasing labor 
costs. Fruit and vegetables are widely grown, but accurate 
yield and production figures are unavailable. 

Overall agricultural conditions could be improved by 
such measures as proper fertilization, scientific crop rota- 
tion, improved threshing methods, and more efficient use 
of labor. Improved transportation facilities are sorely 
needed to permit the most efficient distribution of agricul- 
tural products. 288 pages. $3.60. Mic 55-291 


TAXONOMY, PATHOGENICITY AND HOST-PARASITE 
RELATIONS OF PHOMA TRIFOLIL AND ASCOCHYTA 
IMPERFECTA ON RED CLOVER AND ALFALFA 


(Publication No. 13,558) 


Norman Carl Schenck, Ph.D. 
University of Illinois, 1955 











The spring black stem diseases of red clover, Trifol- 
ium pratense L., and alfalfa, Medicago sativa L., caused 
by Phoma trifolii Johnson and Valleau and Ascochyta im- 
perfecta Peck respectively, are world wide in distribution 




















and may cause considerable loss under favorable condi- 
tions for disease development. The symptoms of the two 
deseases are very similar and the pathogens, although 
placed in different genera, are difficult to distinguish. 

In order to have a clearer understanding of the two 
diseases, a comparative study was made of isolates of the 
two pathogens. Pycnidial formation in both groups of iso- 
lates was meristogenous. On PDA, red clover isolates re- 
quired light for sporulation. Alfalfa isolates sporulated 
uniformly under all conditions of light and darkness. Red 
Clover isolates were highly variable in cultural appearance, 
while alfalfa isolates were uniform. One hundred single 
spore cultures from an alfalfa isolate all resembled the 
parent culture. One hundred single spore cultures of a red 
clover isolate were highly variable. There was no signifi- 
cant difference between spore measurements of both groups 
of isolates on PDA, sterilized red clover and alfalfa stems, 
and on living host tissue in the greenhouse. Alfalfa iso- 
lates had more one-septate spores on PDA than red clover 
isolates. Red clover isolates had a greater range of spore 
septation on alfalfa stems than the alfalfa isolates. Both 
groups were predominantly nonseptate on sterilized red 
clover stems. Spores of an alfalfa isolate, septate on PDA, 
were nonseptate when obtained from living hosts in the 
greenhouse. Spores of red clover isolates consistently 
germinated more rapidly than spores of alfalfa isolates. 
The growth rate of red clover isolates from single spore 
and mass transfers was more rapid than alfalfa isolates. 
The greatest and most consistent difference in growth rate 


was obtained from single spore cultures at 25°C. 
Red clover and alfalfa isolates both produced the same 


types of root rot and damping-off lesions on seedlings of 
both hosts. However, all isolates were significantly more 
pathogenic on the host from which they were originally 
isolated. There was no consistent correlation among three 
intergrading characters of pathogenicity, spore septation, 
and growth rate. The most septate red clover isolate was 
not most pathogenic on alfalfa, or the least septate alfalfa 
isolate most pathogenic on red clover. On mature plants 
of red clover and alfalfa, all isolates produced significantly 
larger lesions on the host from which they were originally 
isolated. 

Both groups of isolates penetrated both host. directly 
and through stomata. In red clover and alfalfa leaves both 
pathogens were first intercellular and became intracellu- 
lar in dead or dying cells. Both groups of isolates caused 
girdling only in young stems. In the stem of both hosts 
hyphae were inter- and intracullular in living cells. Both 
pathogens developed pycnidia under the epidermis of dis- 
eased tissue. Mechanical injury nnd injection of filtrates 
from pathogenic isolates produced a black discoloration 
on both hosts. 
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Because of variability in the number of septate spores 
on different media, neither organism logically fits into 
any genus under the present system of classification. 
There are distinct differences between the two groups of 
isolates and they did not intergrade, indicating they are 
separate species or distinct varieties or races of one spe- 
cies. Because of brief and incomplete descriptions, it was 
impossible to determine the first valid name applied to 
the causal organism of the black stem disease of alfalfa. 
Therefore, it seemed preferable to retain the present 
classification of the two organisms, realizing that these 
names do not show their true relationship. Thus all red 
clover isolates were considered as P. trifolii and all al- 
falfa isolates as A. imperfecta. 

ats 100 pages. $1.25. Mic 55-292 
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THE DISPENSABLE MASS OF BODY PROTEIN 
STUDIED BY MEANS OF RADIOACTIVE SULFUR 


(Publication No. 13,454) 


Mark Henry Bert, Ph.D. 
University of Illinois, 1955 


The term dispensable mass of body protein was defined 
as the totality of the protein which the body may give up 
‘reversibly and clinically harmlessly during amino acid 
starvation of long duration, long-continued bleeding, or 
long-continued plasmapheresis. The dispensable mass 
(D.M.) of body protein was assumed to fluctuate in quan- 
tity concomitantly with qualitative or quantitative changes 
in amino acid intake, and to become partly depleted during 
emergencies in which the catabolism of protein may be in- 
creased; also it was assumed to be made of the D.M.’s of 
protein of the various tissues of the body. The D.M. of 
protein of a tissue was assumed to be nearly homogeneous 
to this tissue’s total protein. The D.M. of some tissues 
(like liver) was assumed to be more mobile (i.e., readily 
depletable) than that of other tissues (like muscle), Thus 
the term D.M. of body protein is nearly synonymous to G. 
H. Whipple’s term “reserve store of protein.” Through 
new means, the existence of the D.M. of body protein was 
demonstrated again, and some aspects of its metabolism 
were studied. Six hypotheses were formulated, and the 
validity of each was tested rigorously. An alkaline fusion 
procedure was developed for quantitatively isolating pro- 
tein S as BaSQ,. The Folin method of determining urinary 
inorganic sulfate S was slightly modified in order to purify 
the resulting BaSO,. A procedure was devised for spread- 
ing BaS’’O, into layers of uniform thickness for radioac- 
tivity measurement in a Q-gas flow Geiger-Muller counter 
A self-absorption curve of S* radiation was fitted through 
the least-square method to observations obtained through 
the above procedure. A method was devised for calculat- 
ing the variance of a radioactivity measurement corrected 
for self-absorption and decay. Two adult male albino rats 
were used for observing the pattern according to which 
the D.M. of body protein becomes depleted throughout a 
15-day period of amino acid starvation. A criterion was 


























proposed for dividing the D.M. of body protein into a more 
mobile portion and a less mobile portion. Eighteen adult 
male albino rats were subjected to a 15-day period of 
amino acid starvation. Once depleted, 10 of these rats 
were paired, and replenished through the pair-feeding for 
12 days of a 25 per cent casein diet containing S*5-yeast. 
Once replenished, one rat of each pair was selected ran- 
domly, and killed for obtaining control samples. The 5 
surviving rats were subjected to a 24-day period of amino 
acid and S starvation, and killed for obtaining treatment 
samples. The specific activities of total skeletal muscle 
S, total liver s, and total blood plasma protein S were 
measured at the end of the protein repletion period and at 
the end of the final protein depletion period; so was wet 
liver weight. The specific activity of urinary inorganic 
sulfate S was frequently measured throughout both the re- 
pletion and final depletion periods. Analysis of experi- 
mental results supports the following conclusions: (1) the 
D.M. of muscle protein lost throughout a 24-day period of 
amino acid starvation is nearly homogeneous to total mus- 
cle protein; (2) the D.M. of protein of some tissues (like 
liver) is much more mobile than that of other tissues (like 
muscle) and becomes depleted in the first few days of 
amino acid starvation; (3) other tissues than muscle tissue 
provide the bulk of the D.M. of body protein lost from an 
adult rat throughout the last 10 days of a 24-day period of 
amino acid starvation; (4) the liver synthesizes the great 
bulk of total blood plasma protein during amino acid star- 
vation; (5) the liver synthesizes the great bulk of total 
blood plasma protein during protein refeeding following a 
period of amino acid starvation; and (6) wet liver weight 
is unaltered by a 24-day period of amino acid starvation. 
94 pages. $1.18. Mic 55-293 











THE MORPHOLOGICAL AND PHYSIOLOGICAL 
ASPECTS OF DWARFISM IN BEEF CATTLE 


(Publication No. 13,923) 


James M. Fransen, Ph.D. 
Purdue University, 1955 


Major Professor: F. N. Andrews 


Detailed clinical, physiological, morphological, and 
histopathological studies were conducted on 66 dwarf cat- 
tle of the Hereford, Angus, and Shorthorn breeds. Control 
data were collected on approximately 100 normal animals 
of similar breeding and age as the dwarf animals. 

Anatomically the dwarf was characterized by small- 
ness of stature, and anomalies of skeletal growth and 
structure. The head was extremely malformed. There 
was a marked convexity of the calvarium, and a shortening 
of the maxillary processes resulting in a dished-faced ap- 
pearance. There was a mismatching of the jaws, and the 
mandible protruded beyond the maxillary process. This 
was accompanied by protrusion of the tongue. The abdomen 
was very large. 

Clinically the dwarf was characterized by dyspnea, 
bloat, and central nervous system disturbances. 

Gross pathology was found in the brain. There was an 


- increased cerebrospinal fluid pressure, and in some in- 


stances true internal hydrocephalus was found. The 
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pituitary was grossly cystic in many instances. The adre- 
nals frequently contained large cortical and medullary 
cysts. 

Thyroid physiology as measured by blood cholesterol, 
radioactive iodine uptake by the thyroid, histopathology, 
height of thyroid epithelium, thyrotropic hormone assay, 
and serum protein-bound-iodine was normal. 

The treatment of dwarf calves with thyroprotein, tes- 
tosterone, or stilbestrol alone or in combination increased 
general well-being and average daily gain, but was ineffec- 
tive in stimulating skeletal growth. 

Mammary development in the dwarf proceeded in a nor- 
mal fashion and was closely related with age and sexual 
maturity. 

Pituitary gonadotropins were found to be normal in 
dwarf calves. Significantly (P<:.01) heavier testes were 
found in chicks injected with dwarf pituitary suspensions 
than in the uninjected controls. 

Cerebrospinal fluid was elevated. A new method of 
measuring cerebrospinal fluid by lumbar puncture was de- 
veloped. Normal animals did not have measureable pres- 
sures in the lumbar region. It was believed, from “car- 
rier” herd studies, that “carrier” animals may possibly 
be identified by cerebrospinal fluid measurement by lum- 
bar puncture. 

Serum alkaline phosphatase, blood sugar, and hematol- 
ogy studies were normal in dwarf cattle. Carbon dioxide 
content of the plasma was elevated in bloating dwarf calves. 

Electrocardiograms were normal in 10 of 11 dwarf 
calves examined. In 1 dwarf a peculiar arrhythma was ob- 
served which had not been previously reported in the bo- 
vine. 

Growth patterns in the dwarf were abnormal. Skeletal 
and muscular tissue growth was greatly retarded. Organ 
growth was normal except for the brain, pituitary, thyroid, 
and stomach. These grew at a faster rate in the dwarf than 
in control animals. 

Skeletal characteristics were found to be similar to 
those of normal animals with respect to bone age, as meas- 
ured by degree of epiphyseal closure and density of bone. 
The length of the metacarpal was reduced, and it was in- 
creased in thickness. The ratio of length to width of the 
metacarpal was narrower in the dwarf animals. Convexity 
of the calvarium was most pronounced in young dwarfs. 
This tended to be less severe with an increase in age. 

The lumbar vertebrae of dwarf animals were compressed. 
There were depressions in the dorsal surface and serra- 
tions on the ventral surface of the centrum of the lumbar 
vertebrae. Normal cattle lumbar vertebrae did not show 
these characteristics. This has been proposed by other 
workers as a method for the identification of “carrier” 
animals. 311 pages. $3.89. Mic 55-294 


METHODS OF SELF-FEEDING SHEEP AND 
METABOLIC DISORDERS WHICH MAY RESULT 


(Publication No. 13,560) 


Carlos Edward Schoettle, Ph.D. 
University of Illinois, 1955 


A study was made of methods of self-feeding sheep 
with emphasis on rations for the ewe flock. Experimental 





self-feeders were designed and constructed. Designs of 
these feeders are available for distribution. Both lambs 
and ewes can be satisfactorily fed complete mixed rations 
in these feeders. 

To control consumption of a concentrate ration when 
self-fed with a full feed of corn silage to pregnant ewes, 
salt was mixed with the concentrates at rates of ten to 30 
percent of the ration. Under the conditions of these stud- 
ies, 30 percent salt was not high enough to control con- 
sumption to the desired level. 

When pregnant ewes were self-fed a ground corncob- 
concentrate mixture with a full feed of corn silage, it was 
necessary to have the self-fed mixture contain 75 percent 
ground corncobs in order to control consumption of concen- 
trates to the desired level. 

In an effort to find other materials for limiting agents 
in self-fed concentrate mixtures, a concentrate mixture 
containing 20 percent gypsum was fed to lambs and digest- 
ibility studies were made. Some lambs overate when of- 
fered the mixture ad libitum. When hand-fed in normal 
amounts, the gypsum-concentrate appeared to have no 
harmful effects, and no differences were noted in the di- 
gestibility of the rations. 

Two different corncob-concentrate mixtures were self- 
fed to pregnant ewes. One ration contained 75 percent 
ground corncobs, the other 85 percent ground corncobs. 
When these rations were self-fed with prairie hay ad li- 
bitum, the feed consumption was approximately 2.6 pounds 
per head per day. When these same rations were self-fed 
with a full feed of corn silage, the ewes consumed approx- 
imately six pounds per head per day. When metabolism 
studies were made with these rations, the 75 percent corn- 
cob mixture appeared to be the better ration. The crude 
fiber consumed in corncobs appeared to be digested about 
as well as that which is consumed in hay. 

Grade bred ewes were fasted to induce pregnancy dis- 
ease. Piromen was used as a treatment for some of the 
ewes; sodium ethyl oxalacetate was administered to others. 
Changes in blood glucose and ketone levels were used as a 
measure of the effectiveness of the treatments. The lym- 
phocyte-neutrophil ratio and the percent eosinophils de- 
creased as the level of ketone bodies increased. Piromen 
did not appear to be effective in reducing blood ketones 
and elevating blood sugar. The oxalacetate derivative was 
effective in reducing the level of blood ketone bodies and 
elevating the level of blood sugar. 

105 Pages. $1.31. Mic 55-295 
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RESPONSES OF PLANTS TO SODIUM APPLICATIONS 
(Publication No. 14,053) 


Eliot Collins Roberts, Ph.D. 
Rutgers University, 1955 


This study deals with the effect of sodium applied in 
nutrient culture and under field conditions on the yield and 
composition of several crops known to vary in response to 
this ion. Beet and pepper plants were grown in sand 
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culture under varying levels of sodium tocompare response 
between plants that accumulate considerable sodium and 
those that take up very little. Corn, oat and sudan grass 
plants were grown in nutrient culture to investigate the re- 
lationship between sodium translocation and nodes of mon- 
ocots. Beet and tomato plants were grown at high and low 
oxygen levels in the root zone to study the effect of this 
treatment on the absorption of cations and anions and in 
particular sodium. Oat and tomato plants were studied as 
to water uptake from plus and minus sodium nutrient solu- 
tions. The influence of optimum sodium and potassium and 
minus sodium treatments on the cellular and tissue devel- 
opment in beets was studied. The effect of sodium on the 
maturity of cotton, cabbage, lettuce, carrot, beet, and to- 
mato plants was investigated. Rabbits were used as test 
animals in determining the effect of sodium on the palati 
bility of garden vegetables. Standard laboratory, green- 
house and field techniques were followed in these investi- 
gations. 

The results indicate that sodium is of greatest value to 
the beet plant. Tissue development under optimum sodium 
and low potassium and optimum potassium and no sodium 
was similar in beets except that leaves and the leaf epider- 
mal tissue and the numbers of conductive bundles in peti- 
oles was greater under sodium treatment than where it was 
withheld. In plants like beet that accumulate large amounts 
of sodium, particularly in the roots, sodium seems to have 
the effect of stimulating the maintenance of high moisture 
contents. Other plants which take up less sodium do not 
benefit in this manner. 

Pepper showed yield increases in sand culture where 
sodium was applied. Radioactive assays indicated that the 
distribution of Na22 in the plant was similar to that in 
other sodium responsive plants. 

Tomato showed far greater yield increases with sodium 
treatment in sand culture than under field conditions. It 
was found that in soil culture sodium could not be substi- 
tuted for potassium on an equivalent basis in a standard 
60 % K,O fertilizer past the 50 % K,O level and still main- 
tain yields of tomato, cabbage, lettuce, and carrot. Cotton, 
however, increased in yield through the 40 % K,O -20 % 
Na,O treatment. 

Although variations occurred between plant species, a 
low level of oxygen in the root zone was found to be induc- 
ive to increased accumulation of sodium in plant tissues. 

Nodes of monocots were found to be unusually restric- 
tive to the translocation of sodium only in corn. 

With the exceptions of beet, sodium seems to have more 
effect on ion balance by influencing potassium or nitrogen 
accumulation than by a specific contribution to the total 
cation sum. 

Rabbits were found to be able to recognize the differ- 
ence between sodium and non-sodium treated plants by 
preferring the taste or quality of the former. 

It was concluded that the plant species and the degree 
of control of environmental factors regulate the effects of 
sodium in plant metabolism. 

172 pages. $2.15. Mic 55-296 





SPECIES COMPETITION AND POTASH LEVELS 
IN RELATION TO YIELD AND POTASSIUM UPTAKE 


(Publication No. 13,951) 


Arthur Elmon Spooner, Ph.D. 
Purdue University, 1955 


Major Professor: G.O. Mott 


A greenhouse experiment was conducted at Purdue Uni- 
versity in the spring and summer of 1953 on a Crosby silt 
loam soil. It was designed to study the effect of potassium 
fertilizer on the yield of different legume-grass combina- 
tions and the competition of these species for potassium 
with respect to their root cation exchange capacities. Two 
legumes and two grasses were grown alone and in all pos- 
sible combinations within each of five potash treatments, 
which comprised a total of fifteen seedings in each treat- 
ment. The species were alfalfa, Ladino clover, tall fescue 
and redtop. The potash treatments were: 0, 50, 100, 200 
and 400 pounds K,O per acre. Uniform rates of 20 pounds 
of nitrogen and 300 pounds of P,O, were used. The spe- 
cies were separated into the individual components for dry 
weight determinations and chemical analysis. The results 
presented are for five harvests. 

More forage was produced by alfalfa, with or without an 
associate, than by either of the other species. There was 
no difference in yield of the alfalfa when grown with fescue 
or redtop at the zero level of added K,O; however, fescue 
reduced the yield more than redtop from the 50 to 400 
pound levels. The yield of alfalfa did not differ signifi- 
cantly within a population but there was a marked differ- 
ence in yield between populations. The potassium content 
of alfalfa increased with increasing levels of K,O but there 
was no difference in the potassium content within a K,O 
level regardless of the species association. Luxury con- 
sumption of potassium by alfalfa was evident. 

Ladino clover produced more forage when grown alone 
than when grown in association with the other species. 
Fescue reduced the yield of Ladino more than redtop at all 
levels of added K,O. The association of alfalfa with Ladino 
depressed the yield more than either of the two grasses. 
The potassium content of Ladino clover increased as the 
K,O levels were increased. The association of fescue and 
redtop with the clover had no effect on its ability to absorb 
potassium from the soil. Luxury consumption of potassium 
by Ladino was noted also. 

There appeared to be no difference in the ability of 
fescue and redtop to compete with the legumes for the a- 
vailable potassium eventhough there was a wide difference 
in their root cation exchange capacities. 

Fescue and redtop were low producers when grown a- 
lone and in association with the other species. There was 
no increase in yield of the fescue or redtop caused by the 
association of the legumes. The potassium content of the 
grasses was approximately three times greater than that 
of the legumes. Potassium uptake by the fescue and redtop 
increased with increasing levels of K,O; however, this in- 
crease was not as great proportionally as was shown by 
the legumes. 

The maximum yield of alfalfa and Ladino clover was 
obtained at the third harvest whereas the yield of fescue 
and redtop remained approximately constant at all harvests. 
A lack of nitrogen during the later growth period was prob- 
ably the cause of these low yields. 
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Potash fixation was found to be a linear function in- 
creasing with the addition of K20. The amount of potash 
equivalent to that added was recovered by the plants or 
was in the available form in the soil by the end of the fifth 
harvest. After the third harvest, the K,O that was added 
did not exert any effect on the potassium available regard- 
less of the amount added. 





By extrapolation of the yield of potassium curves, it 
was found that fescue and redtop reduced the amount of K,O 
that was available to alfalfa; however, fescue had no effect 
on the availability of the K,O that was available to Ladino 
clover. 132 pages. $1.65. Mic 55-297 


BACTERIOLOGY 


QUANTITATIVE STUDIES ON THE SURVIVAL 
OF HUMAN TUBERCLE BACILLI 
IN POLLUTED WATERS 


(Publication No. 14,026) 


Marc Sacco Albanese, Ph.D. 
Rutgers University, 1955 


The purpose of this work was to study the survival of 
human tubercle bacilli in sewage, sewage treatment 
processes and receiving waters by means of quantitative 
plate culture methods either already existing or developed 
in the course of this study. 

The plate culture method developed here made use of 
“Bradosol,” a quaternary ammonium compound, as a se- 
lective agent which suppressed practically all sewage 
saprophytic microorganisms while not appreciably affect- 
ing tubercle bacilli. Acid-fast staining of random bac- 
terial colonies confirmed the value of this technique. 

Occurrence of tubercle bacilli in municipal sewage was 
rare while in sanatorium sewage average numbers of 5,000 
such organisms per ml. were observed. 

Usual sewage treatment processes were found to re- 
move from 35 to 100 percent of tubercle bacilli present, 
but only chlorination to ortho-tolidine residuals and con- 
tact times much higher than those generally found in prac- 
tice were found to insure complete disinfection. 

Studies of the survival of human tubercle bacilli in 
natural fresh and salt waters showed that their rate of de- 
crease is much higher in the salt waters than in the fresh. 
Presence of pollution in the fresh waters, or increase in 
Salinity from 5,000 to 11,000 p.p.m. Cl™~ in the salt waters, 
have no appreciable effect on these rates. 

In all cases it appears that 10 to 20 percent of the 
tubercle bacilli resist removal or destruction much better 
than the rest. 

Finally, the potential danger for publich health of rely- 
ing upon any natural or artificial sewage purification 
process other than chlorination at high dosages for com- 
plete tubercle bacilli destruction has been established. 

146 pages. $1.83. Mic 55-298 





DPNH OXIDASE, SUCCINOXIDASE, 
AND DPNH-CYTOCHROME C REDUCTASE 
ACTIVITIES OF A CELL FREE EXTRACT 
OF PROTEUS VULGARIS AND THEIR ASSOCIATION 
WITH A PARTICULATE FRACTION 


(Publication No. 13,385) 


William Feldman, Ph.D. 
University of Pennsylvania, 1955 





Supervisor: D. J. O’Kane 


These experiments were conducted to determine the 
ability of a cell free extract of Proteus vulgaris to oxidize 
succinate and dihydrodiphosphopyridine nucleotide (DPNH). 
In addition the relationship of the succinoxidase and DPNH 
oxidase systems to the same enzyme systems in beef heart, 
as Studied by Slater, was investigated. Experiments were 
also carried out to study the nature of an enzyme present 
in the cell free extract, which catalyzed the reduction of 
cytochrone C in the presence of DPNH and to study the re- 
lationship of this latter enzyme to the DPNH-cytochrome C 
reductase prepared by other workers. Studies were made 
to find out whether or not the aforementioned enzyme sys- 
tems were localized the particulate fraction of a cell free 
extract. 

The succinoxidase activity of the cell free extract and 
of the particulate fraction was investigated by means of 
manometric techniques, whereas most of the measure- 
ments of the DPNH oxidase activity and the DPNH- 
cytochrome C reductase activity were made spectrophoto- 
metrically. Inhibition and stability studies were conducted 
upon all enzyme systems, and, in addition, certain proper- 
ties of each system were determined. The effect of the 
inhibitor, 2,3 dimercaptopropanol (BAL), upon succinoxi- 
dase or DPNH oxidase activity served to indicate whether 
or not the “Slater factor” was involved in the respective 
systems. 

High speed centrifugation yielded a particulate fraction 
whose enzymatic properties in relation to the above sub- 
strates were studied. An attempt was made to elute and 
purify the DPNH-cytochrome C reductase, which is associ- 
ated with the particulate fraction. This attempt was un- 
successful, although the reductase was purified nine fold 
and some of its properties were determined. 

It was discovered that in addition to the DPNH- 
cytochrome C reductase the succinoxidase and DPNH oxi- 
dase activities were associated with the high speed cen- 
trifugate. The failure of BAL to inhibit DPNH oxidase 
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activity indicated the absence of the “Slater factor” from 
that system. The effect of BAL, in high concentrations, on 
the succinoxidase system could not be determined, but it 
was discovered that BAL in low concentrations stimulates 
succinoxidase activity. 

It was concluded that the DPNH-cytochrome C re- 
ductase might be part of the DPNH oxidase system, but 
that in order to prove this it would be necessary to elute 
the former from the particles and then reconstruct the 
entire oxidase system. Since P. vulgaris has no cyto- 
chrome C, it would be interesting to find out what enzyme 
or cytochrome is reduced by the DPNH-cytochrome C re- 
ductase in this organism. The use of sensitive spectro- 
photometric techniques would aid in this study. 

54 pages. $1.00. Mic 55-299 


FACTORS CONTROLLING MATURATION OF 
BACTERIOPHAGE IN LYSOGENIC BACTERIA 


(Publication No. 13,397) 


George Russell Hunt, Jr., Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. J.S. Gots 


The dissertation is divided into two sections. The first 
section considers the amino acid requirements necessary 
for the maturation of lambda phage in the past induction 
period. Results of experiments on this phase indicate that 
of the amino acids tested isoleucine, leucine, and valine 
are essential for phage maturation. Of these amino acids 
leucine and valine are essential, per se, isoleucine is es- 
sential only because its presence is required to prevent 
inhibition of the bacterial host by valine. Threonine is 
also essential for phage maturation but this requirement 
is associated with an inhibitory action exerted by cystine. 
Cysteine exerts an inhibitory effect on phage maturation 
when added initially but its effect is less noticeable when 
it is added at increased time intervals after induction. 

The second section of the dissertation considers the 
effect of a restricted number of drugs on lambda phage 
maturation during the post induction period. The drugs 
used include acriflavine, atabrine, sulfacridine, and sulf- 
onamide. None of these appear to exert any inhibitory ef- 
fect on free lambda phage and its infection of a sensitive 
indicator strain. Acriflavine in a concentration of 10.0 
ugm per ml inhibits the maturation of lambda phage. The 
inhibition is one of a generalized nature and does not ap- 
pear to be due to a decrease in the number of phage re- 
leased by just a few cells. The effect of acriflavine is 
within the first 15 to 20 minutes after induction since 
there is no noticeable decrease in the total number of in- 
fectious centers after this time. Several agents were uti- 
lized in an attempt to reverse the effect of acriflavine. 

Of those tested ribose nucleic acid appeared most active. 
Desoxyribonucleic acid had some reversal effect but ribo- 
flavin had none. Serological studies indicate that lambda 
lysate prepared in the presence of acriflavine does not 
possess the neutralizing effect on antibodies to lambda 
which lambda phage has. Of the other drugs used sulfa- 
cridine appears even more inhibitory than acriflavine. 
Sulfonamide in low concentrations has a stimulatory ef- 
fect on phage maturation. 43 pages. $1.00. Mic 55-300 


























THE MINIMAL NUTRITIONAL REQUIREMENTS OF 
SEVERAL STRAINS OF SHIGELLA DYSENTERIAE 1 


(Publication No. 13,586) 


Roy Melvin Johnson, Ph.D. 
The University of New Mexico, 1955 


Fifteen strains of Shigella dysenteriae 1 were tested 
for their ability to grow on a base salt medium in an 
atmosphere of 85 per cent nitrogen and 15 per cent carbon 
dioxide with glucose as the sole carbon source in the 
medium. For each strain the proportion of organisms 
able to grow on a base Salt medium under these anaerobic 
conditions was determined by plating on both a base salt 
agar and on polypeptone agar. 

The optimum concentration of carbon dioxide, oxygen, 
magnesium ion and the chelating agent ethylenediamine- 
tetraacetic acid (EDTA), as well as the optimal tempera- 
ture were determined for strain 14-2 which was shown to 
be essentially pure with regard to these minimal nutri- 
tional requirements. All other strains, demonstrated to 
be pure cultures, were shown to grow readily under these 
conditions. 

The nutritional requirements for one strain (14-3), un- 
able to grow under the minimal anaerobic conditions suit- 
able for strain 14-2, were determined both in the presence 
and absence of oxygen. The amino acids cystine, glutamic 
acid and tryptophane were found to be necessary for opti- 
mal growth of this strain. These three amino acids were 
also shown to be more than sufficient for aerobic growth 
of the strains requiring no amino acids when grown an- 
aerobically. 

A mechanism is postulated, involving carbon dioxide 
fixation, to explain the relationship between carbon dioxide 
and amino acids in anaerobic and aerobic growth for this 
organism. Optimal conditions for anaerobic growth sug- 
gest the use of amino acid decarboxylases in synthesizing 
organic materials from the available carbon dioxide. In 
aerobic growth glutamic acid replaces this role of carbon 
dioxide by serving as a source of aketo-glutarate, and 
cystine, by its conversion to cysteine in the presence of 
glucose, reactivates enzymes inactivated by oxygen. Thus 
the combined effect of these two amino acids in aerobic 
growth is postulated to be a substitution for carbon dioxide 
aS a necessary carbon source and an activation of enzymes 
otherwise destroyed by oxygen. 

The existence of a nutritional variant, capable of 
growth in the absence of amino acids, was shown to be 
present in all strains tested. Two strains (1767 and 550D) 
were shown to be incapable of growth under any of the ex- 
perimental conditions employed in this work. The im- 
portance of recognizing the presence of variants in studies 
of bacterial nutrition is emphasized. 
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THE INFLUENCE OF HORMONAL ALTERATIONS 
AND AVITAMINOSIS D ON SWINE INFLUENZA 
VIRUS INFECTION IN MICE 


(Publication No. 13,367) 


Robert Karl Lindorfer, Ph.D. 
University of Minnesota, 1955 


This work presents evidence which makes possible the 
conclusion that an avitaminotic D diet does not alter the 
susceptibility of mice to the intranasal instillation of the 
Swine influenza virus. The results also show that male 
and female mice do not differ in their susceptibility to this 
infection when on a vitamin D deficient diet. In addition, 
the results suggest that the female hormones are not re- 
sponsible for the increased resistance of pregnant animals 
on a vitamin D deficient diet; however, the evidence pre- 
sented does not negate necessarily the finding that preg- 
nancy alters susceptibility. Further, it is demonstrated 
that progesterone significantly increases the susceptibility 
of castrate female mice to swine influenza virus infection 
while on a vitamin D deficient diet. 

The results also make it known that cortisone signifi- 
cantly lowers the resistance of male mice to swine influ- 
enza virus infection, while castration partially reverses 
the adverse effect which cortisone has on this infection in 
male mice. A significant increase in the susceptibility of 
normal female mice receiving cortisone is demonstrated; 
however, the susceptibility of castrate female mice receiv- 
ing cortisone is not increased significantly. 

The administration of testosterone to castrate males, 
or of estrin or progesterone to castrate females, does not 
reverse the beneficial effects which castration has on 
cortisone-treated animals. Finally, it is concluded that 
the castration of mice does not appreciably alter their 
susceptibility to this infection. 
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THE PROTEOLYTIC ACTIVITIES OF CERTAIN 
MEMBERS OF THE GENUS CORYNEBACTERIUM 


(Publication No. 13,028) 


Anthony Joseph Luzzio, Ph.D. 
Kansas State College, 1955 


In view of the fact that diphtheroid organisms are as- 
sociated with pathogenic processes in man and animals a 
series of experiments was carried out in order to study 
the proteolytic activities of the corynebacteria. Prelimi- 
nary studies included species representing the entire 
genus Corynebacteria with the exception of Corynebac- 
terium diphtheriae; however, as the work progressed ma- 
jor emphasis was given C. pyogenes. Inasmuch as C. pyo- 
genes is extremely proteolytic it was felt that a study of 
its proteinases would elucidate some of the questions con- 
cerning the invasiveness of this organism and the difficul- 
ties encountered in attempting to obtain an immune re- 
sponse in animals which will confer adequate protection 
against infection with C. pyogenes. 

Using a pour plate method 72 strains, representing 13 
species of the genus Corynebacterium, were tested for 
their ability to utilize and digest seven protein substrates, 




















namely; egg albumin, bovine serum gamma globulin, 
lactalbumin, lactoglobulin, casein, and gelatin. Thirty one 
strains of C. pyogenes and one strain of C. helvolum at- 
tacked all seven proteins while ten strains representing 
three species demonstrated hydrolysis limited to certain 
of the substrates. Eight species were entirely inactive on 
all the seven substrates. Of 52 unclassified strains of 
corynebacteria none isolated from milk were proteolytic 
while a single strain from an egg isolation digested all the 
substrates but egg albumin. Three strains from a total of 
36 isolated from human sources were able to utilize only 
several of the proteins. These results represent proteoly- 
sis of heat denatured proteins by actively growing cells. 
In no instance did any of the strains tested effect digestion 
of native protein. 

Supernatants from skim milk cultures of C. pyogenes 
were proteolytically inactive when systems consisting of 
culture supernatant and protein substrate were tested for 
hydrolytically split protein products using Herriott’s 
method. Treatment of the supernatant by absorption- 
elution methods and precipitation techniques failed to con- 
centrate and activate a proteolytic enzyme even when the 
preparations were supplemented with various metallic 
ions, buffers, and when the pH of the systems was varied. 

It was found that extremely proteolytic strains of 
corynebacteria and also organisms belonging to other 
groups were unable to digest casein in the presence of 
bacteria free filtrates and a dialysate preparation derived 
from skim cultures of C. pyogenes. Although trypsin di- 
gestion of casein was not completely inhibited in the pres- 
ence of the filtrate digestion was somewhat inhibited. 

Quantitative determinations showed a progressive in- 
crease of tyrosine in skim milk cultures of C. pyogenes 
which had been incubated from zero hours to seven days. 
After seven days the tyrosine concentration remained 
constant. It was noted that a milk curd which had formed 
at three days remained incompletely digested even after 
prolonged incubation. Thus it was postulated that the fail- 
ure of proteolytic cultures to digest casein in the presence 
of bacteria free filtrates, from skim milk cultures of C. 
pyogenes, and the failure of the milk curd to digest com- 























pletely was due to the presence of substances inhibitory to 
proteolysis. These inhibitors are probably products of a 
proteolytic enzyme-substrate reaction. 

Serological studies revealed that the parenteral ad- 
ministration of C. pyogenes filtrate and dialysate initiated 
the formation of antibodies in the rabbit. That the serum 
of immune rabbits neutralized the proteolytic enzyme in- 
hibitor, in the filtrate and dialysate, was evidenced by the 
failure of these preparations to cause proteolytic inhibition 
in the presence of the antisera, when tested by the pour 
plate method. However, the immune serum was not able to 
release an active enzyme when added to a filtrate-casein 
system. 

Manometric determinations indicated that the intra- 
venous inoculation of supernatants from skim milk cultures 
of C. pyogenes did not elicit a blood pressure response in 
the rabbit. A combination of supernatant and immune 
serum also failed to elicit a pharmacological response in 
normal rabbits and supernatant injected into rabbits im- 
mune to the proteolytic inhibitor showed negative effects. 
It was felt that possibly the neutralizing antibodies would 
combine with the inhibitor and release an active enzyme 
which would digest casein in-vitro and effect a blood 
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pressure response in-vivo. However, such was not the 
case and the results proved negative. 
63 pages. $1.00. Mic 55-303 


MITOCHONDRIA IN COCCI INCLUDING 
A NEW SPECIES ESPECIALLY SUITABLE 
FOR CYTOLOGICAL STUDY 


(Publication No. 13,410) 


Ruth Atkinson McLean, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Stuart Mudd 


Mitochondria and nuclei have been differentiated and 
photographed in Diplococcus pneumoniae, Streptococcus 
pyogenes, and Micrococcus cryophilus. Nuclei were 
studied by means of the Feulgen and DeLamater stains. 
The former likewise was used also in double stains for 
differentiation of the two structures in a given organism. 

Evidence that the tetrazol reducing areas in D. pneu- 
moniae and S. pyogenes are mitochondria has been based 
upon the Janus green B reaction, a specific mitochondrial 
stain and reactions for the detection of substances known 
to be constituents of mammalian and bacterial mitochon- 
dria. Reactions studied were: Baker’s phospholipid, 
Davis’s modification of Ackerman’s Sudan black for 
masked lipids and the Nadi reaction for demonstration of 
oxidative-reductive enzymes. 

Further to elucidate the structure of D. pneumoniae 
and S. pyogenes, cell walls and septa of both organisms 
have been stained according to Hale and are clearly not to 
be confused with structures designated nuclei and mito- 
chondria. 

A taxonomic study of Micrococcus cryophilus spec. 
nov. was extended to include a series of measurements of 
cells subjected to several usual types of treatment in 
preparation for cytological observations, and micrographs 
by light and electron microscopy. The frequency of oc- 
currence of so-called giant cells some of which are now 
known to be diploid, was determined. Analysis of vari- 
ance in cell size of cells treated in several ways showed 
that cell sizes were within the same ranges in cells 
stained by method of Gram or Loeffler’s methylene blue 
regardless of whether flamed or fixed to slide with 
Mayer’s albumin fixative. 30 pages. $1.00. Mic 55-304 





























CONTROL OF BACTERIAL WILT 
OF CHRYSANTHEMUM WITH STREPTOMYCIN 


(Publication No. 14,055) 


Robert Selig Robison, Ph.D. 
Rutgers University, 1955 


The use of antibiotics for the control of the wilt dis- 
ease of chrysanthemums, a systemic disease, caused by 
Erwinia chrysanthemi was studied. Principal consider- 
ation was given to the use of streptomycin, to which the 
pathogen is sensitive, and to its effects on cuttings that 
are used in propagating the plant. 





Several practical methods of providing disease control 
were developed. 

Treatment of cuttings with streptomycin through the 
rooting sand prevented and controlled an established in- 
fection. The application of 10 ppm of streptomycin to the 
rooting sand resulted in the survival and rooting of fifty 
per cent of the inoculated cuttings. The frequency and in- 
tensity of vascular evidence of the disease decreased in 
cuttings rooted in sand treated with greater concentrations 
of streptomycin. With 50 ppm of streptomycin there was 
almost complete survival of the cuttings and no evidence 
of phytotoxicity. Surviving rooted cuttings transplanted to 
soil, exhibited no further development of the disease or 
evidence of phytotoxicity. 

The application of 100 ppm of streptomycin to sand 
controlled an established infection; 93 per cent of the in- 
itially infected cuttings survived. Spread of the disease 
was reduced with the application of 25 ppm of strepto- 
mycin to sand. | 

Disease control was also achieved by the addition of 
One per cent by weight of streptomycin to a rooting hor- 
mone powder, and by immersion of the cuttings for 10 
minutes in a solution containing 50 ppm of streptomycin 
before planting. 

Rooted cuttings were more resistant to infection than 
unrooted cuttings. Infection following root and stem in- 
oculation was significantly reduced both by the initial ap- 
plication of 50 ppm of streptomycin to the sand prior to 
rooting, and by the application of 10 ppm of streptomycin 
to the sand a few days prior to transplanting. In the latter 
case phytotoxicity appeared with application of 50 ppm or 
more of streptomycin. _ 

Bacterial wilt was found in the stock plants of a com- 
mercial grower. Application of 50 ppm of an agricultural 
grade of streptomycin to the rooting sand controlled the 
disease in naturally infected cuttings. 

A virulent streptomycin-resistant strain of E. chrys- 
anthemi was obtained by cultivating the bacterium ina 











substrate with a small amount of the antibiotic. The re- 
sistant culture produced disease in both cuttings and 
rooted plants treated with streptomycin, indicating that 
disease control was the direct result of the action of the 
streptomycin on the pathogen. 

Varietal differences in tolerance to streptomycin were 
observed. Neither chelated iron nor a commercial inhibi- 
tor of chlorosis reduced the phytotoxicity of streptomycin 
under the test conditions. 

The results of laboratory, greenhouse, and field tests 
indicated that streptomycin can be used to control the bac- 
terial wilt of chrysanthemums. It was most effectively 
used when applied to the medium used for rooting of cut- 
tings. It served to prevent infection, to control an es- 
tablished infection, and to check the spread of the disease. 
The practicality of its use is indicated by the low concen- 
trations that provided disease control and by the re- 
stricted area where the antibiotic was applied. The re- 
sults indicate the possibility of similarly controlling 
infections of other plants that are propagated by cuttings. 
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NUTRITIONAL REQUIREMENTS 
OF PHLYCTORHIZA VARIABILIS 


(Publication No. 13,944) 


Frederick Mirvan Rothwell, Ph.D. 
Purdue University, 1955 





Major Professor: John S. Karling 


The present study of the nutritional requirements of 
Phlyctorhiza variabilis, based on dry weight of rhizo- 
mycelium, shows that: 

1. The optimum temperature for growth was in the 
range of 25° C. Growth at 20° was limited only as to the 
total amount, whereas at 37° growth was not only limited 
but was morphologically atypical. 

2. The optimum pH for typical development was within 
the relatively narrow range of 7.2 - 7.6. 

3. Hand shaking of the experimental flasks once a day 
provided sufficient oxygen for maximum growth. Although 
P. variabilis is not a facultative anaerobe, it can utilize 
small amounts of oxygen, and is microaerophilic. 

4. Fructose, galactose, sucrose, maltose, lactose, raf- 
finose and glucose served as suitable carbon sources, but 
glucose gave the maximum growth. 

5. Ammonium phosphate (0.003 M) was utilized more 
readily than other inorganic nitrogen sources. Tryptic 
digest of casein served as the best nitrogen source, but 
attempts to separate the constituent amino acids failed. 
An unidentified heat labile factor in tryptic digest of 
casein appears to be intimately associated with vitamin- 
amino acid utilization; investigation of this phenomenon is 
in progress. 

6. Two vitamins, biotin and nicotinamide, were re- 
quired. The optimum amounts per 50 milliliters of 
medium were 0.2 and 2.0 micrograms, respectively. 

7. Among the mineral micronutrients tested, only zinc 
(0.1 ppm) was required for optimum growth. Combinations 
of iron, copper and manganese with zinc added no signifi- 
cant amount to the total dry weight obtained with zinc 
alone. A combination of copper and zinc (0.05 ppm ea.) 
gave a sporulation optimum which differed from the vege- 
tative growth optimum. 

8. Nutritional requirements of P. variabilis are es- 
sentially the same as other chytrids and members of the 
Blastocladiales and does not appear at the present time to 
be a good criterion of evolution and phylogeny in these 
simple fungi. 48 pages. $1.00. Mic 55-306 











THE EFFECT OF ELECTROLYSIS ON THE GROWTH 
OF AN AEROBIC BACTERIUM 


(Publication No. 13,553) 


Harold Lloyd Sadoff, Ph.D. 
University of Illinois, 1955 


Electrolysis of the culture medium was used to provide 
oxygen for the growth of submerged cultures of Pseudo- 
monas fluorescens. By electrolysis, it was possible to get 
growth rates and yields of cells equal to those obtained 
with aeration. The requirement that the applied voltage be 
maintained below the discharge potential of chlorine 











necessitated the use of relatively large electrode areas. 
Hydrogen peroxide was not formed in detectable amounts 
but toxic quantities of hypochlorite could be formed at the 
anode under certain experimental conditions. A cathode 
reaction which was inhibitory to growth occurred with 
graphite but did not occur when iron cathodes were used. 
Moderate oxygen concentrations (above six cc. oxygen per 
liter of solution) inhibit the growth of Ps. fluorescens. The 
oxygen bubbles produced by electrolysis were rather uni- 
form and approximately 55 microns in diameter. The 
mass transfer coefficient for the electrolytic oxygenation 
process was found to be 18 times greater than would be 
predicted from the extrapolation of aeration data in the 
literature. The mass transfer coefficient appeared to be 
independent of the power expended in agitation. The latter 
phenomenon is in striking contrast to that observed in con- 
ventional agitation-aeration techniques. The principal 
value of the process herein described may lie in its appli- 
cation to the study of mass transfer in stirred vessels. 
However, its many advantages as an industrial process 
could be realized if non-attackable anodic materials could 
be commercially developed. 

98 pages. $1.23. Mic 55-307 





POSSIBLE MECHANISMS OF ACQUIRED 
RESISTANCE TO TUBERCULOSIS 


(Publication No. 13,300) 


Wilna Ann Woods, Ph.D. 
Stanford University, 1955 


Several possible mechanisms for tuberculous immunity 
have been explored by various investigators. Tuberculin 
allergy has been eliminated from consideration. Other 
possible mechanisms include alteration of macrophage 
cells enabling them to destroy or inhibit virulent tubercle 
bacilli, antibodies to various components and products of 
the bacillus, and unfavorable alteration of the environment 
offered the bacillus by the host’s tissues. The present 
study is concerned with the last possibility. 

Tubercle bacilli of virulent, avirulent, and attenuated 
strains were grown in parallel cultures at room and 1 per 
cent oxygen tensions in Dubos Tween-albumin medium 
modified by the addition of (1) various small concentra- 
tions of lactic acid at pH values from 6.0 to 7.4, (2) 50 per 
cent iramune or normal guinea pig plasma, (3) 10 and 20 
per cent immune or normal guinea pig macrophage extract, 
or (4) 33 per cent immune or normal guinea pig splenic 
extract. 

Among the environmental conditions of pO,, pH, and 
lactic acid concentrations, the pH level of the medium ap- 
peared to exert an influence on the extent of growth inhi- 
bition exhibited by the other two factors. Thus, while all 
lactic acid concentrations were inhibitory to some extent 
at room atmosphere, the degree of inhibition tended to in- 
crease as the pH decreased. The low pO, appeared to ex- 
ert the most pronounced inhibition, but again the degree of 
inhibition, especially of virulent strains, was dependent on 
the pH; a pH of 7.0 permitted more growth of virulent 
strains than did the other pH values tested, 7.4 and 6.8. 
The extent of additional inhibition exerted by lactic acid at 
low pO, also appeared dependent upon the pH. Since the 
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low pO, was inhibitory to such an extent at pH 7.4 and 6.8, 
no further inhibitory effect by the lactic acid was notice- 
able at these pH levels. On the other hand, at pH 7.0, the 
inhibition of virulent strains by the low pO, did not appear 
to be as great as at the other pH values, and additional in- 
hibition of these strains was obtained in cultures contain- 
ing lactic acid. However, these environmental tissue con- 
ditions as they exist in the tuberculous animal cannot be 
indicated as major contributory factors to systemic tu- 
berculous immunity from the evidence derived from these 
experiments. Increased hydrogen ion concentration in 
localized tuberculous lesions may contribute to a bacterio- 
static effect, causing a temporary containment of the ba- 
cilli. 

Even under a pO, analogous to that of the tissues, im- 
mune plasma or tissue juices do not seem to contain an 
agent capable of affecting bacillary growth more than do 
these fluids from normal animals. Neither immune nor 
normal plasma was inhibitory to the growth of virulent or 
avirulent strains at room oxygen tension. Under 1 per 
cent pO,, the presence of immune or normal plasma tended 
to negate the effect of low oxygen tension upon the growth 
of both virulent and avirulent strains, enabling the bacilli 
to grow about as well as at room oxygen level. 

Immune and normal macrophage extracts in the concen- 
trations tested had no effect on the growth of virulent tu- 
bercle bacilli at either pO,, under the conditions of the 
present experiments. 

Both immune and normal splenic extracts were inhibi- 
tory to the growth of virulent bacilli at room oxygen ten- 
sion. This effect was enhanced by low oxygen tension. No 
difference in degree of inhibition was found between the 
two kinds of extracts at either oxygen tension. 

104 pages. $1.30. Mic 55-308 


PATHWAYS OF ACETATE OXIDATION 
IN PENICILLIUM CHRYSOGENUM Q-176 


(Publication No. 13,961) 
Irving Yall, Ph.D. 
Purdue University, 1955 


Major Professor: Henry Koffler 


A tricarboxylic acid (TCA) cycle was established as the 
main pathway for the oxidation of acetate by Penicillium 
chrysogenum Q-176, under resting cell conditions, through 
the use of the following criteria: 

Carbon labeled compounds commonly associated with 
the TCA cycle can be isolated from cells after they have 
been allowed to metabolize radioactive acetate. These 








compounds included citrate, a ketoglutarate, glutamate, 
succinate, fumarate, malate and aspartate. Other radio- 
active compounds identified were alanine, threonine, ser- 
ine, glycine, and mannitol. 





When substances such as fluoroacetate, arsenite and 
diethyl malonate were used to inhibit the metabolism of 
acetate, results were observed which substantiated the 
presence of a TCA cycle. Fluoroacetate has been found to 
inhibit the conversion from citrate to isocitrate. A meta- 
bolic block at this point should result in an accumulation 
of citrate if a TCA cycle is operative. Furthermore, the 
appearance of C‘* in the respiratory CO, should be affected 
to a greater or lesser degree depending upon the total 
amount of inhibition caused by the metabolic block and the 
importance to respiration of the specific pathway which 
was affected by this blocking substance. Inhibition of ace- 
tate metabolism by fluoroacetate resulted in more than a 
90% decrease in the amount of C™ appearing in the re- 
spired CQ,. This inhibition was accompanied by an in- 
crease of radioactivity in citrate. 

Arsenite has been shown to inhibit the conversion of 
a ketoglutarate to succinate. In experiments where this 
material was employed to inhibit acetate metabolism, an 
accumulation of glutamate was observed. In addition, a 
more than 90% decrease in the amount of C’* appearing in 
respired CQ was found. 

Malonate has been used to inhibit the oxidation of suc- 
cinate. When diethyl malonate was employed to inhibit 
acetate metabolism, some succinate was shown to accumu- 
late. This indicated that some inhibition of this stage in 
the cycle was taking place. Furthermore, an 85% decrease 
in the amount of C’* appearing in the respired CO, was ob- 
served. 

The distribution of C* from labeled acetate among the 
carbon atoms of citrate and glutamate was studied. Such 
experiments become progressively more difficult to in- 
terpret as they last for more than a few seconds, because 
of recycling, randomization, and uncertainty regarding the 
dilution of intermediates by unlabeled molecules in the 
pool. Very brief exposures and experiments in which ace- 
tate metabolism was inhibited by metabolic blocks proved 
the most informative. For instance, when the cells were 
permitted to metabolize 1-C**-acetate for less than 5 sec- 
onds, only carbons 1 and 5 of citrate were labeled. It was 
not possible with the method of degradation used to dis- 
tinguish between carbons 1 and 5; however, the likelihood 
of the activity being in one rather than both terminal 
groups was indicated by the fact that glutamate formed 
during this exposure contained all of its activity in the 
gamma carboxyl group. Identical results were obtained 
when acetate metabolism was blocked by fluoroacetate. 
When the organism was allowed to metabolize acetate for 
15 minutes or longer, the distribution of label among the 
carbon atoms of the citrate and glutamate molecules was 
in accord with the pattern to be expected when a TCA cycle 
has made 2 or more revolutions. Arsenite affected the 
distribution of C’* radioactivity to the extent of 50%. Di- 
ethyl malonate had relatively little effect. 
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JOHN WARWICK DANIEL: 
A STUDY IN THE VIRGINIA DEMOCRACY 


(Publication No. 13,832) 


Richard Burke Doss, Ph.D. 
University of Virginia, 1955 


To historians, as indeed to those people who have lived 
to remember him personally, John W. Daniel was the 
South’s silver-tongued orator, or the Lame Lion of Lynch- 
burg. He was the captivating Confederate who made the 
keynote address in the Democratic National Convention of 
1896 and glided about Capitol Hill on crutches for twenty- 
five years as the picturesque representative of the Old 
South in the New. 

Daniel and many orator-gentlemen like him have only 
been partially understood as politicians. The list of 
“windbags” in post-Civil War American is long and the in- 
terpretation of them is shallow. This study attempts to fill 
a part of that large vacuum in Virginia and national Demo- 
cratic history. 

Born in 1842 of a prominent circuit judge and a well- 
bred Lynchburg lady, Major Daniel served as a twenty- 
year-old Lieutenant in the Stonewall Brigade. While chief 
of staff to General Jubal A. Early at the Wilderness in 
1864, the thigh bone and knee of this young Major were 
badly shattered; Daniel walked on crutches the rest of his 
life. 

After a year of legal training at the University of Vir- 
ginia in 1866, he became a successful lawyer and by 1876 
was a nationally recognized law book author. He served 
four terms in the General Assembly. Following his elec- 
tion to the House in 1884, he upset Democratic Boss John 
Barbour and Republican Boss William Mahone in the Sen- 
ate election of 1885. Before his death he had become Vir- 
ginia’s first fifth term Senator. This study attempts to 
explain the source of Daniel’s political power and to evalu- 
ate his career as a public servant. 

Senator Daniel emerged as the advocate of a flexible, 





all-embracing Democratic credo, called herein “New Con- 
servatism.” As such, he guided the Democrats down the 
middle road to success amidst the harassments of Popu- 
lists, Free Silverites, Gold Bugs, and Progressives. He 
was a leader in conceding hard-won victory to the Read- 
justers — despite his long opposition to their viewpoint — in 
order to reunite the Virginia Democratic Party in 1883. 
Daniel thereafter incorporated in his platform the princi- 
pal demands of disgruntled voters in order to prevent the 
rise of a third party or even the success of a second party. 
His New Conservatism blended a healthy respect for 
machine-like organization and stern party discipline with 
cautious concessions — such as support for free silver and 
the direct primary — to discontented voters. And in 
Daniel’s case, the New Conservatism was bolstered by the 
oratorical genius that was peculiarly his. 

Nationally Major Daniel became the outstanding South- 
ern free silver advocate, and yet he was not a full-fledged 
supporter of William Jennings Bryan. New emphasis has 
been placed on the essentially conservative convictions of 
the Southern silver men of Daniel’s stripe and on their 
deep-seated differences with Bryan. 

Never associated with outstanding legislation, Daniel 
nevertheless served as a competent spokesman for Vir- 
ginia in the nation’s capital. As a long-time Senate Finance 
Committee member he was provocative and outspoken; as 
a Southerner on the Foreign Relations Committee his view- 
point was national in scope. 

Principally Major Daniel contributed to the rejuvenation 
and perpetuation of the Virginia Democracy. He also added 
vitality to the national Democrats in the doldrums. His 
genteel manner and warm, yet dignified personality, until 
his death in June, 1910, symbolized the Old South that 
Southerners liked to remember, and his magnificent voice 
expressed thoughts they liked to hear. His technique of 
shrewd voter appeasement coupled with masterful political 
organization brought prolonged life to the Virginia Demo- 
cratic party and would be emulated for decades. 
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MITOTIC ABNORMALITIES FOLLOWING 
X-IRRADIATION IN THE LIVER OF THE MOUSE 
REGENERATING AFTER CARBON 
TETRACHLORIDE INJURY 


(Publication No. 13,166) 


Mary Robert Forbes Day, Ph.D. 
Brown University, 1955 


The effects of X-rays upon mitosis initiated in the liver 
of the mouse by CCl, injection were studied. The animals 
used in this investigation were male albino mice of the 
BUB strain. Except in experiments in which the effect of 
age difference was studied, the mice were sixty to ninety 
days old. 

Total body irradiation with X-ray doses ranging from 
125r to 1000r produced no visible cytological changes in 
the liver. However, in all livers stimulated to mitosis by 
CCL, injection, X-rays had a profound effect upon the di- 
viding figures, whether the liver was irradiated before or 
after the initiation of mitosis. 

The mitotic abnormalities considered of bridges of 
chromatin material between the separating daughter 
chromosomes. Both kinds of bridges were observed; those 
due to stickiness of the chromosomes, and dicentric 
bridges resulting from chromosome fragmentation. A 
large percentage of the metaphases were abnormal, but no 
quantitative data were recorded for this stage. Prophases, 
except in a few rare cases, appeared unaffected. 

The extent of X-ray injury was measured by 100A/T%, 
where “A” denotes the number of abnormal anaphase and 
telophase figures and *T” the total number of anaphase and 
telophase figures. The procedure for making mitotic 
counts was as follows: a systematic search of a stained 
five micra liver section was made, and all mitotic figures 
observed were counted and classified as to phase and 
normalcy. 

Irradiation effects which produce abnormal mitotic fig- 
ures persisted, with no decrease in intensity, for as long 
as ninety days after X-ray treatment. In contrast, X-ray 
effects which markedly alter the distribution of mitotic 
phases appeared to be transient. 

The maturity of the mice at the time of irradiation was 
a factor in the percentage of abnormalities, for eighteen- 
day-old animals were less affected by irradiation than a 
Similarly treated group of young adults. Also the time of 
irradiation relative to CCl, injection determined to some 
degree the number of abnormalities produced. Animals 
irradiated before CCl, injection (liver mitotically inactive) 
averaged fewer abnormalities than either animals irradi- 
ated twenty-four hours after CCl, injection, that is, before 
the onset of mitosis, or at forty-eight hours after CCl, in- 
jection when at the peak of mitotic activity. 

Mitotic abnormalities were dose dependent. Upon re- 
peated irradiation, these effects were found to be 
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cumulative, whether the animals were irradiated daily or 
at five to seven day intervals. 

A series of studies was carried out in which parts of 
the mouse were shielded. When the head and tail were 
protected, the percentage of abnormalities obtained in the 
liver, though consistently lower, was approximately the 
same as for total body irradiated animals. However, in the 
converse experiment, when the liver region alone was 
Shielded, the percentage of abnormal figures in the liver 
was drastically reduced, an indication that the majority of 
mitotic abnormalities were produced by direct irradiation 
of the liver region. 

In other shielding experiments, exposure to irradiation 
was more localized. Animals were operated upon and only 
the tip of the left lateral lobe was irradiated, The percent- 
age of mitotic abnormalities observed in the exposed tip 
was very low. This leads to the conclusion that, although 
direct irradiation is necessary for obtaining a high per- 
centage of abnormalities, little or no damage occurs unless 
at least a minimum portion of the animal has been irradi- 
ated. This constitutes strong evidence for the importance 


of the systemic effect in X-irradiation. 
104 pages. $1.30. Mic 55-311 


THE INHERITANCE OF CILIARY ANTIGENS 
IN PARAMECIUM AURELIA, VARIETY 2 


(Publication No. 13,386) 


Irving Finger, Ph.D. 
University of Pennsylvania, 1955 





Supervisor: John R. Preer, Jr. 


Cultures of Paramecium aurelia when injected into 
rabbits elicit antibody formation against animals of the in- 
jected type. Serum prepared against clones of Paramecium 
pure for a specific immobilization antigen will, in proper 
concentration, immobilize those organisms having the same 
ciliary antigen as the paramecia injected and will not react 
with other paramecia. Studies with variety 2 of P. aurelia 
have demonstrated that the inheritance of these antigens in 
this variety follows a pattern similar to that already shown 
for varieties 1 and 4; single genes control whether an anti- 
gen is manifested and the kind of antigen synthesized. The 
cytoplasm determines which antigen of the several possible 
anitgens a paramecium can produce is actually manifested 
at a particular time. In animals presumed homozygous for 
all loci the appearance of a serotype ordinarily manifested 
only by a heterozygote has been shown most likely to be due 
to a chromosomal abnormality. Serological experiments 
have demonstrated that a serotype controlled by a single 
locus possesses at least two antigenic groups, at least one 
of which is unique for a particular allele at the locus. The 


antigenic groups are situated on a single particle. 
86 pages. $1.08. Mic 55-312 
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X-RAY DOSE-ACTION CURVES FOR EYE-COLOR 
MUTATIONS IN MORMONIELLA 


(Publication No. 13,427) 


David T. Ray, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: P. W. Whiting 


Mormoniella vitripennis Walker, a chalcidoid wasp 
parasitic on blowfly pupae is especially suitable for the 
study of dose-action curves, especially for the low dos- 
ages of X-radiation. By irradiating virgin females and 
examining their offspring (which are all haploid males) it 
is possible to obtain the large numbers of organisms 
necessary to reduce the confidence limits of dose-action 
curves. The numerous x-ray induced eye-color mutations 
from wild type present a group of mutants easy to score. 
The wild-type eye color of Mormoniella is a dark brown. 
The eye-color mutations vary from dark red through 
oyster white: the intermediate colors within these limits 
are tomato, red, scarlet, and orange (peach). 

Twenty-six high-dosage experiments and 49 low- 
dosage experiments were performed with reference to 
dose action. Additional low and high dosage experiments 
were performed with reference to the testing of mutants. 
In low-dosage experiments approximately 60 virgin fe- 
males were exposed to 52.5 r, 105 r, 315 r, and 525 r re- 
spectively. Likewise, approximately 60 virgin females 
were exposed to 1340 r, 2680 r, 4020 r, and 5360 r, re- 
spectively, for the high-dosage experiments. Controls 
consisted of approximately 60 virgin females which were 
not irradiated. 

From 3,942 females given the higher x-ray doses, 
52,084 sons were counted. Ninety seven of these sons 
were mutants classed as having bright eyes, and 14 as 
having dark red eyes. One bright-eyed mutant and no dark 
reds were counted among 18,039 controls. These data 
were converted into ‘wasp doses” in order to fit them toa 
straight line. This was done by multiplying the number of 
surviving wasps by the number of 1340 r units to which 
the eggs were subjected. The expected x-ray mutants 
were computed as the wasp doses at each exposure, times 
the total mutants due to treatment, divided by the wasp 
dose total. Ninety-six bright-eyed mutants resulted from 
62,763 wasp doses. When these observed and calculated 
mutants were plotted as percentage mutants against unit 
dose, all points fall within the 95% confidence limits as 
calculated by Ricker. 

Among the 766,828 sons of 14,384 mothers given the 
lower doses, were found 125 mutants classed as having 
bright eyes and 88 with eyes dark red. Four bright-eyed 
mutants and 4 with dark red eyes were counted among 
149,908 controls. The 88 dark reds were more or less 
evenly distributed over the dose range and appeared to be 
independent of the dose-action curve. From 2,907,363 
wasp doses, 121 bright-eyed mutants were obtained. The 
F, mutants resulting from wasps treated with 52.5 r gave 
the only significant deviation (P - .04). These data 
demonstrate that high and low x-radiation dosages differ 
with respect to the frequencies of the mutations they pro- 
duce, but not with respect to the type of mutations pro- 
duced. 

In additional low and high dosage experiments, mutants 
were recovered and tested in respect to their location on 





the S & O elements of the complex R-locus, or on other 
loci. The ratio of the R-locus mutants to mutants on the 
other loci (for high doses 24/8 and for low doses 15/ 4) 
does not seem to be an important factor in explaining the 
deviation of the rate at the higher doses from a linear ar- 
rangement. According to the number of hits involved, the 
S-element seems to offer a much larger target than the O- 


element or any of the other loci. 
61 pages. $1.00. Mic 55-313 


A CYTOGENETICAL ANALYSIS OF REACTIONS TO 
WHEAT STREAK-MOSAIC VIRUS 
IN CERTAIN AGROPYRON-TRITICUM HYBRIDS 


(Publication No. 13,032) 
Vishnu Swarup, Ph.D. 
Kansas State College, 1955 


Cytogenetical studies were made on certain Agrotricum 
hybrids (late generation hybrids of Triticum vulgare x 
Agropyron elongatum) x Triticum vulgare var. Pawnee , 














with the hope of eventually incorporating into wheat the re- 
sistance to wheat streak-mosaic (a virus disease) shown 
by the hybrids and derived from Agropyron elongatum 
(Host) Beauv. which is immune to this disease. The spe- 
cific aim was to determine the location of the genes for 
resistance, i.e., whether they are on the chromosomes of 
Agropyron which pair regularly in the hybrid and undergo 














regular meiosis, or on the Agropyron chromosomes which 
do not pair and so have irregular meiotic behavior. 

The present investigations were carried out at Kansas 
State College, Manhattan, Kansas, in the wheat mosaic 
greenhouse during the years 1953 to 1955, under the joint 
cooperation of the Department of Botany and Plant Pa- 
thology and the Department of Agronomy. 

The virus inoculations were made by the manual method 
of sap inoculation. The meiotic studies were carried out 
on temporary slides made by the smear technique and 
sealed with rubber cement. 

The reaction of the plants of the F,, F., F;, and the 
backcross generations to the what streak-mosaic virus, 
the cytological studies of thse hybrids, and a few of their 
morphological characteristics, were the three main types 
of observations recorded. The cytological studies in- 
cluded a determination of the number of chromosomes, the 
number and size of univalents per cell at metaphase I, and 
the meiotic index. The height of the plants, the length and 
Shape of spikes, the number of kernels per spike, the 
Shape of kernels, and the percentage of fertile and sterile 
spikes, were some of the morphological characteristics 
studied in the F, generation. 

All the F, plants showed the local lesion reaction which 
is a type of resistance because the virus infection re- 
mains localized. In the F2 and F; three types of reactions 
were observed, (1) local lesion (LL), (2) systemic (S)—a 
characteristic reaction of the wheat varieties, and (3) a 
type of reaction in which the plants showed local lesion in 
the beginning and later turned systemic (LL/S), which is 
the most severe type of reaction. The plants of the back- 
cross generation usually showed either the LL/S or the S 
type of reaction. The segregation for these reaction types 
in the F2, F;, and the backcross generations was not in 
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accordance with any genetic ratios but was purely at 
random. 

The chromosome number and the number of univalents 
per cell at metaphase I were highest in the F, plants of the 
LL type with averages of 49.5 and 4.82 respectively while 
these were lowest in the S type of plants with averages of 
43.6 and 2.72 respectively. The LL/S type had intermedi- 
ate numbers of chromosomes and univalents, averages be- 
ing 45.6 and 3.92 respectively. There were marked differ- 
ences in the size of univalents and their frequency 
distributions between the three types of reactions. 

The results obtained suggest that the genes for the LL 
reaction are probably located on certain univalents of 
Agropyron, perhaps of the lengths of 3.53 and 5.59 mi- 





crons, that is, on some short as well as one some long 
chromosomes, of either the genom X or Y or of both. 
There seems to be more than one chromosome Carrying 
genes for resistance and when all are present the reaction 





is of the LL type, when they are all absent the S reaction 
appears, while in the presence of only a few of them the 
reaction tends to be of the LL/S type. 

A few grass-like characters, such as long and narrow 
spikes and kernels seem to be associated with the LL re- 
action. The genes for these characters are probably lo- 
cated on the same chromosomes that carry the genes for 
resistance. 

The results obtained indicate that it would be difficult 
to obtain a line of wheat with no Agropyron or grass-like 
characters and still have the factor for mosaic resistance 
present. Knowledge of this may be useful to the plant 
breeder in planning experiments and selections because he 
now understands the location of these genes for resistance 
and how they are transmitted. 

95 pages. $1.19. Mic 55-314 
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THE PHYCOBILIN PIGMENTS 
FROM PORPHYRA NAIADUM 


(Publication No. 13,252) 


Robert Lawrence Airth, Ph.D. 
Stanford University, 1955 


The primitive red alga, Porphyra naiadum easily yields 
solutions of extractable phycoerythrin, phycocyanin and 
allophycocyanin. The phycoerythrin has only two ab- 
sorption maxima and has been designated *B” phycoeryth- 
rin. The extraction, crystallization, and other character- 
istics of these pigments were studied. The classical 
ammonium sulfate method would not crystallize phyco- 
cyanin or allophycocyanin from a freshly extracted solu- 
tion, but it does yield some crystalline phycoerythrin. The 
latter differs in several respects from the phycoerythrin 
remaining in the supernatant. The phycobilins were also 
separated by column chromatography, electrophoresis and 
acid precipitation and a comparison made of the pigments 
obtained by each method. The absorption and fluorescence 
spectra of the isolated pigments were measured and the 
sensitivity of these pigments to acidity, light and H,O, de- 
termined. 

Electrophoresis at different pH values indicates the 
presence of at least two types of phycoerythrin, PE I and 
PE II, and probably two types of phycocyanin, PC I and 
PC II. At pH 5.0 PE II has a relatively large negative 
charge and PE I very little; at pH 7.0 PE I has the higher 
negative charge. PE II is, however, irreversibly con- 
verted to PE I by storage at pH 7.0. Chromatography, 
ultracentrifugation and fluorescence measurements do not 
indicate the presence of a *‘complex” between phycoeryth- 
rin and phycocyanin. 147 pages. $1.84. Mic 55-315 





A VEGETATION INVENTORY OF TWO WATERSHEDS 
IN THE NEW JERSEY PINE BARRENS 


(Publication No. 14,047) 


Jack Sovern McCormick, Ph.D. 
Rutgers University, 1955 


Two watersheds, located almost entirely within Leba- 
non State Forest, in Burlington and Ocean Counties, have 
been selected as sites for a long-term study of the effects 
of prescribed burning on ground-water conditions in the 
New Jersey Pine Barrens. One watershed will be sub- 
jected to prescribed-burning techniques. The second 
watershed will not be purposely burned. 

The vegetation inventory is an initial phase in the long- 
term investigation. Methods were chosen so that identical 
inventories can be made at various intervals in the future. 
All sample plots have been permanently monumented. By 
comparison of the data obtained in these future inventories 
with those of this initial inventory, vegetation changes can 
be measured quantitatively. 

The vegetation of the watersheds was found to be sepa- 
rable into at least 9 lowland and 8 upland communities. 
Recognition of communities was based primarily upon 
physiognomy and secondarily upon floristic composition. 

The lowland areas are occupied by 4 forest and 5 non- 
forest communities. The forest communities recognized 
are the cedar swamp, the hardwood swamp, the pine tran- 
sition, and the pine lowland types. Their canopies are 
composed of various combinations of Chamaecyparis thy- 
oides, Acer rubrum var. trilobum, Nyssa sylvatica, Betula 








populifolia, and Magnolia virginiana. 











The non-forest lowland communities are: the pond com- 
munity, characterized by various submerged and emergent 
herbaceous species; the savanna community, primarily 
composed of various sedges; the chainfern community, a 
nearly pure growth of Woodwardia virginica; the leather- 
leaf community, a virtually pure growth of Chamaedaphne 
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calyculata; and the highbush blueberry community, a more 
or less pure growth of Vaccinium corymbosum. 
With the exception of roads and minor disturbed areas, 








the upland portions of the watersheds are entirely forested. 


The upland canopies are formed by various combinations 
of Pinus rigida, P. echinata, Quercus velutina, Q. prinus, 
Q. coccinea, Q. marilandica, and Q. stellata. The pre- 
ponderance of scrub oak (Quercus illicifolia) in the under- 
growth necessitated the recognition of separate community 
types in certain areas. 

The most widespread upland communities are the pine- 
black oak-scrub oak, the pine-black jack oak, the pine- 
black jack oak-scrub oak, the oak-pine, and the oak-pine- 
scrub oak types. 

The areal extent of each community on the watersheds 
was mapped. A comparison of the vegetation complexes of 
the two watersheds indicated a pronounced difference be- 
tween them, especially in the upland portions of the areas. 
Approximately 76% of one watershed is occupied by pre- 
dominantly pine communities. Over 60% of the other 
watershed is occupied by predominantly oak communities. 

Many features of the vegetation of the watersheds are 
related to the intensive exploitation and to the fire histo- 
ries of the areas. It is suggested that the differences be- 
tween the vegetation complexes of the watersheds are, at 
least in part, a reflection of differences in the fire histo- 
ries of the watersheds. 133 pages. $1.66. Mic 55-316 























THE USE OF THE PLASTOCHRON INDEX IN 
STUDIES OF MORPHOLOGICAL AND PHYSIOLOGICAL 
DEVELOPMENT IN XANTHIUM ITALICUM MORETTI 


(Publication No, 13,412) 


Francis Joseph Michelini, Ph.D. 
University of Pennsylvania, 1955 





Supervisor: Dr. David R. Goddard 


Previous workers on developmental studies in higher 
plants have been seriously hampered by the difficulty of 
obtaining parallel samples of experimental materials. 
When chronological age is used as a Selecting criterion in 
such studies, reproducibility is very limited. Recent ad- 
vances in biochemical and physiological knowledge have 
brought an increase in the understanding of many of the 
specific reactions involved in growth and differentiation 
and makes more important the linking of these processes 
to development. In this study on Xanthium italicum Mor- 
etti a morphological index of development, the plastochron 
index, is used in selecting material for analysis. The va- 
lidity of this technique in the study of morphological and 
physiological activities during development is evaluated. 
Relationships of fresh weight, dry weight, chlorophyll con- 
tent, and oxygen uptake to the plastochron index were de- 
termined for three leaves in Xanthium over their entire 
period of development. Chlorophyll was determined fluo- 
rometrically and oxygen uptake was measured manometri- 
cally in a Fenn micro-respirometer. The results verified 
the superiority of the morphological index as compared to 
the use of the chronological age as a method of selecting 
material. 

Significant differences were observed between the 








relative rates of the variables over the course of leaf de- 
velopment. The relative rate of increase of chlorophyll 
was Significantly greater than the relative rate of increase 
of fresh weight or oxygen uptake. When considering the 
relative rates of increase in a single variable for the three 
leaves studied, it was found that the relative rate decreased- 
in the younger leaves. The period of development, in terms 
of plastochron age, over which these variables increase 
exponentially was found to increase in the younger leaves. 
The implications of these two observations are considered 
in terms of the ultimate leaf morphology. In spite of a 
range of environmental conditions and seasonal variations, 
the rate of increase of any single variable for a given leaf 
in terms of the morphological age is constant for all plants. 
From this evidence it is proposed that these varied condi- 
tions affect the durations of exponential increase and not 
the relative rates. Certain allometric relationships were 
demonstrated to exist between the variables. 

The results of this study indicate that the plastochron 
index is an extremely reliable tool in approaching morpho- 
logical and physiological problems during development. 
Some of the implications of this type of approach are con- 
sidered. 56 pages. $1.00. Mic 55-317 


THE EFFECT OF TETRACHLOROE THYLENE 
AND RELATED COMPOUNDS ON SOME 
PHYSIOLOGICAL PROCESSES OF FUNGUS 
AND HIGHER PLANT TISSUES 


(Publication No. 13,938) 


Edwin Burnell Oyer, Ph.D. 
Purdue University, 1955 


Major Professor: George A. Gries 


Tetrachloroethylene (TCE) is fungicidal to the conidia 
and the mycelium of Monilinia fructicola (Wint.) Honey, the 
fungus causing brown rot of peaches, when applied in the 
vapor phase. The relative toxicity of TCE and three re- 
lated compounds to the spores of M. fructicola was deter- 
mined by interpolating the LD50 values (mg liquid chemi- 
cal per liter of air) from dose-response curves. Using the 
LD50 as an index of toxicity, the chemicals are in the order 
of decreasing toxicity: s-tetrachloroethane, tetrachloro- 
ethylene, 1,1,2-trichloroethane, and trichloroethylene. 
When the thermodynamic activity of the vapor at the LD50 
is used as the index of toxicity, the chemicals are in order 
of decreasing toxicity: tetrachloroethylene, trichloro- 
ethylene, s-tetrachloroethane, and 1,1,2-trichloroethane. 
The mycelium is more sensitive to TCE than are the 
spores since mycelium growing on potato dextrose agar is 
killed by a concentration of TCE lower than the LD50 for 
spores. The incidence of brown rot in artificially inocu- 
lated peaches was greatly reduced by an 18 hour fumi- 
gation with TCE at about 18 mg/liter, the LD95 in the 
spore germination tests. The fruits were injured by ex- 
posure to TCE at a concentration in excess of 40 mg/liter, 
and little control of brown rot was obtained at a concen- 
tration of less than 8 mg/liter. 

The respiration of mycelial suspensions was reduced 
to about 53% of the control rate by treatment with 8 mg/ 
liter of TCE. By increasing the concentration to 
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32 mg/liter, the inhibition was increased only slightly to 
36% of the control rate. Denatured mycelium and cysteine 
gave partial protection against the inhibition in respiration 
caused by TCE, and cysteine was also inhibitory to the 
respiration at concentrations above 10°° M. Extracting the 
denatured mycelium with ether enhanced its protective 
action. Chemical tests failed to demonstrate a reaction 
product of cysteine and TCE or the disappearance of the 
free sulfhydryl groups of cysteine in the presence of TCE. 
_ The activity of a known sulfhydryl enzyme, alcohol de- 
hydrogenase, was not affected by the addition of TCE. 

The vapors of TCE stimulated the respiration of pre- 
climacteric peach and apple fruits. The respiration of 
corn coleoptiles which were treated at low concentrations 
of TCE while in a solution of auxin was stimulated slightly 
by TCE, but the respiration of the sections treated while in 
water was generally inhibited. 

TCE increased the permeability of the cell membranes 
of red beet root discs. At concentrations in excess of 140 
mg/liter, the permeability of beet root cells was in- 
creased sufficiently to allow the anthocyanin pigment to 
diffuse from the cells. At 80 mg/liter corn coleoptile 
sections failed to elongate when treated while in water or 
a solution of auxin. This is indicative that an excessive 
increase in permeability had occurred. At low concen- 
trations of TCE (10 or 20 mg/liter) the fresh weight of 
sections treated while in auxin solutions was higher than 
that of the corresponding sections in auxin alone. 

The results of the various experiments are interpreted 
to indicate that the toxicity of TCE is due to its effect on 
membrane permeability. 100 pages. $1.25. Mic 55-318 


ECOLOGY OF THE NON-FORESTED VEGETATION 
IN UMATILLA AND MORROW COUNTIES, OREGON 


(Publication No. 14,232) 


Charles Edgar Poulton, Ph.D. 
State College of Washington, 1955 


A synecological study of the northern three-fourths of 
Umatilla and Morrow Counties in Oregon was conducted to 
establish an improved ecological basis for land manage- 
ment. The habitat types are characterized as to vege- 
tation, soils and physiography. Their characteristic as- 
sociations are related to management problems and the 
best land uses suggested. 

From fifty-four relict stands, eighteen were selected 
for intensive study of vegetation and soils. The vegetation 
was analyzed by constancy, cover, and frequency. Bare 
ground, epigeous cryptogam, and stone cover, and density 
and size data for shrubs are also presented. Soils and 
physiography were described using the procedure of the 
Soil Survey Manual (U. S. Department of Agriculture, 
1951). A highly successful method was developed for han- 
dling all the data using International Business Machines 
marked sense cards. 

The vegetation was interpreted according to the poly- 
climax viewpoint. Based on the analysis, the area is di- 
vided into three zones which are distinct as judged by the 
vegetation, the zonal soils, and hythergraphs of tempera- 
ture and precipitation data. Each zone is named after the 
association found on the undulating uplands and normal 





soils of the zone. The zones are the Artemisia-Agropyron, 
the Agropyron- Poa, and the Festuca-Koeleria — the latter 
being a sod-grass zone with fewer forbs than in the ho- 
mologous zone in Washington and in British Columbia. 
Numerous associations are evident in each zone. The 
following important ones are characterized: The 
Artemisia-Agropyron and its Stipa comata and Gutierrezia 




















sarothrae phases, the Artemisia-Festuca, the Artemisia- 











Stipa, the Agropyron- Poa and its xeric and its Festuca 
idahoensis phases, the Poa-Erlogonum, the Festuca- 
Koeleria, and the Festuca-Symphoricarpos. Minor associ- 
ations representing specialized habitats within the area 
are listed and partially characterized. The species are 
grouped into unions on the basis of their ecologic affinities 
and the unions characteristically represented in each as- 
sociation are listed. 

The use of Artemisia tridentata growth rates as indices 
to the habitat types was investigated. Grass density in the 
Artemisia-Stipa association does not appear to affect 
growth rate of Artemisia seedlings subsequent to es- 
tablishment but does seem to be negatively correlated with 
establishment. Radial growth rate does not appear to be 
related to age after the first ten years although height 
does. Both radial and height growth are affected by stand 
density. If corrected for stand density, the radial growth 
rate of Artemisia tridentata shows greatest promise as an 
index of site quality. 

The establishment of Artemisia tridentata seedlings in 
all habitat types appears to coincide with occasional years 
in which spring precipitation is well above average. The 
longevity of this species averages sixty to sixty-five years 
with a peak death rate at age ten to twenty years. Death 
rate appears uniform from twenty to sixty years with 
occasional plants surviving ninety-one years and more. 
The live to dead ratio of Artemisia plants seems to have 
some value as an index of stability of the ecosystem in the 
Artemisia zone. 












































Needs for further study and possible uses of the infor- 
mation obtained in this study are discussed. 
177 pages. $2.74. Mic 55-319 


THE EFFECTS OF MOWING ON THE VEGETATION 
OF CERTAIN PRAIRIE AREAS 
IN MANHATTAN, KANSAS 


(Publication No. 13,593) 


Furman Paul Ralston, Jr., Ph.D. 
Kansas State College, 1955 


This investigation was undertaken in the summer of 
1954 to study the effects of a twenty year period of mowing 
on the plant compositional trends of certain municipally 
owned and controlled grassland areas in Manhattan, 
Kansas. These various areas of grasslands have a twenty 
year history of mowing once yearly and 4-6 times per 
year. In addition, a modification of the line interception 
method of sampling was evaluated regarding its effective- 
ness in comparison with the original technique. 

The plants encountered in this study were put into cate- 
gories based on their response to cutting treatments. The 
categories were: perennial grasses which increase in 
number under mowing, annual grasses which invade 
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disturbed areas, forbs which increase under mowing, forbs 
which decrease in numbers under mowing, forbs which are 
unaffected by mowing, and six perennial grasses which are 
present in sufficient quantity to constitute suitable cate- 
gories for study as individual species. 

The sampling procedure used throughout this study was 
the line interception method, which has a sample plot 1 
centimeter wide by 10 meters long. Measurement of the 
basal intercept of plant stems and clumps occurring in this 
strip at ground level gives data from which the percentage 
composition and percentage basal cover of each species 
can be calculated. The modification of this sampling pro- 
cedure consisted of ten l-meter strips arranged perpen- 
dicular to and at 1-meter intervals on the 10-meter base- 
line. Therefore these ten short sample plots covered a 
like area of ground adjacent to the baseline. 

Analysis of variance studies of the percent composition 
of the dominant grass species in each of the study areas, 
indicated in general that the modification of the sampling 
procedure gave average percent composition values which 
were essentially similar to those obtained by the regular 
method. This suggests that the almost triple amount of 
effort required for the extra method was not compensated 
for by the slight additional sampling accuracy due to the 
Similar supplemental samples. 

The study of plant compositional trends showed both the 
unmowed and annually mowed areas to have a vegetation 
Similar to that of the climax prairie of the Flint Hills re- 
gion of Kansas. Five species of perennial grasses An- 
dropogon gerardi (big bluestem), Andropogon scoparius 
(little bluestem), Boutelous curtipendula (sideoats grama), 
Boutelous hirsuta (hairy grama), and Sorghastrum nutans 
(indiangrass), together made up more than 95 percent of 
the vegetation; the other 3 to 4 percent of the plant popu- 
lation included twenty-five species of grasses and forbs. 
The vegetational composition of the annually mowed areas 
did not suggest a condition of abusive treatment by the 
cutting. 

The area mowed from four to six times each year was 
characterized principally by forbs and annual and per- 
rennial grasses which increased in numbers in disturbed 
areas. The dominant prairie grasses had dropped from 95 
percent of the vegetation of the annually mowed areas to 
less than 40 percent in the more heavily mowed areas. The 
increaser grasses and forbs in the areas made up in ex- 
cess of 16 percent of the vegetation and were mostly rep- 
resented by the following species: Poa pratensis (blue- 
grass), Antennaria campestris (plains pussytoes), Chloria 
verticillata (windmillgrass), and Tridens flavus (purple- 
top). The vegetational composition of the more heavily 
mowed areas indicated a delecterious condition in terms 
of the usual climax grassland of this region. 

90 pages. $1.13. Mic 55-320, 






































FUNGI ASSOCIATED WITH SORGHUM SEED IN KANSAS 
(Publication No. 13,594) 
Gopal Swarup, Ph.D. 
Kansas State College, 1955 


Sorghum is an important cultivated crop in the United 
States of America. Among the general types of diseases 


that attack sorghum, one group causes rotting of seeds and 
kills the seedlings. Low or moderate soil temperatures re- 
tard the germination of the seeds, while seed rotting fungi 
thrive and rot the seed or cause seedling blights. Little in- 
formation was available on microflora associated with sor- 
ghum seeds. It was, therefore, considered an interesting 
aspect of study since sorghums form one of the major crops 
that are grown in Kansas. The primary purpose of this in- 
vestigation was the isolation and identification of the fungi 
present in the samples of sorghum seed from different 
areas in the state. It was hoped also that a comparison of 
the abundance of fungi could be shown with relationship to 
varieties, year of samples, agricultural divisions of the 
state, viable and nonviable seeds, weight and color of seeds. 

Six different varieties of sorghum, namely, Westland, 
Midland, and Martin which are grain types, and Atlas, Ellis, 
and Sumac which are forage types, were used. These va- 
rieties were selected on the basis of their popularity in the 
state of Kansas. The seed samples tested covered a period 
of four years from 1951 to 1954 and were obtained from the 
Kansas State Seed Laboratory at Topeka, Kansas. 

For the convenience of selecting representative seed 
samples, the state was divided into nine agricultural zones 
and attempts were made to select at random two samples of 
each variety from each zone. 

One hundred seeds of each seed lot were surface steri- 
lized with 70 per cent alcohol and then with one per cent 
sodium hypochlorite solution. They were then plated out on 
previously acidified potato dextrose agar medium. A rec- 
ord was kept on fungi growing out of the seed. 

Fungi were isolated from the three classes of fungi, 
Ascomycetes, Basidiomycetes and Deuteromycetes. The 
total number of fungi isolated in these groups was: ASsco- 
mycetes 607, Basidiomycetes 27, Deuteromycetes 8,047, 
and 21 unknowns, with a total of 8,702. 

Of the total isolates, 8,479 were identified to species, 
172 to genus only, while 30 additional ones were classified 
as possibly smuts and yeasts. Twenty-one were listed as 
unknowns. 

A total of 355 samples was tested which included avail- 
able seed samples of all the four years. Fifteen of the 
samples did not show any infection. A total of 8,702 isola- 
tions was made from these seed samples, and of this 7,302 
isolates were of Alternaria tenuis alone. The rest of the 
isolates were divided among 33 genera and 62 species of 
fungi. Next to Alternaria spp., species of Chaetomium 
formed the biggest group that was isolated frequently. The 
other common genera of fungi frequently isolated were, in 
order of prevalence, species of Fusarium, Helminthospor- 
ium, Curvularia, Thielavia, and Aspergillus. 


























A comparison of the isolations made in different years 
showed that 1954 seed samples resulted in 5,902 isolates of 
the total 8,702. The number of isolations in other years was: 
857 in 1951, 1,117 in 1952, and 826 in 1953 seed samples. 

Differences in varieties were also found with regard to 
the number of fungi isolated from them. Grain Sorghums as 
a group had more infected seeds than forage sorghums as a 
group. A total of 5,398 isolations was made in the first 
group as against 3,304 isolations from the second group. 
Besides these differences in the groups, there were differ- 
ences between varieties. Maximum isolations were ob- 
tained from seed samples of Westland followed by Martin 
and Midland, all grain types. The number of isolations in 
each variety was: Westland 2,112, Martin 1,913, Midland 
1,373, Sumac 1,320, Atlas 1,133 and Ellis 851. 
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A comparison of different agricultural divisions of the 
state shwed that the central portion of the state comprising 
north central, central, and south central areas had the 
most fungi, resulting in 3,627 isolations as compared with 
the western and eastern zones which had 2,512, and 2,563 
isolations respectively. Of the total isolations, 7,026 were 
made from viable seeds and 1,676 from nonviable seeds. 
The percentages of infected viable and nonviable seeds 
were 24 and 28 respectively, or seeds which did not germi- 
nate were infected slightly more often. 

In the comparisons on weight of seed, 4,667 isolations 
(26 per cent) were made from the high weight class against 
4,035 isolations (23 per cent) from the low weight class, or 


seed lots with large seed were infected slightly more often. 


The seeds were divided into good and poor color groups 
and 225 samples fell in the good color group and 130 in the 


poor group. A total of 4,568 isolations were made from the 
good color group as against 4,134 isolations in the poor 
group. The total percentages of infection in good and poor 
colored seed lots were 20 and 32 respectively. There was 
a definite relationship between seed with poor color and 
higher incidence of fungi. 

Alternaria spp., Chaetomium spp. and other known 
saprophytes were isolated much more frequently than such 
generally known pathogenic fungi as Helminthosporium, 
Curvularia, Fusarium, Periconia and the smut fungi. It is 

















suggested that the frequency of an invasion by a particular 


fungus may be determined in part by the amount of inoculum 
available and in part by environmental conditions favoring 
germination of the spores and subsequent invasion of the 
seed by the mycelium. 218 pages. $2.73. Mic 55-321 
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CHEMISTRY, GENERAL 


BEHAVIOR OF. THE CONDENSED PHOSPHATES 
IN ION-EXCHANGE CHROMATOGRAPHY 


(Publication No. 14,046) 


Siegfried Lindenbaum, Ph.D. 
Rutgers University, 1955 


Supervisor: William Rieman III 


The primary objective of this investigation was to de- 
velop methods for the separation and analysis of mixtures 
of the condensed sodium phosphates. Ion-exchange chro- 
matography was applied to this problem. A theory was 
developed by means of which it was possible to predict the 
elution behavior of the lower sodium phosphates. This 
theory includes equations for the calculation of: 

1. the values for C, the distribution ratio, as a function 
of the concentration of potassium chloride, and the pH of 
the eluant. These values of C can be used to calculate the 
positions of the elution maxima by means of the equation of 
Mayer and Tompkins. 

2. the column height required for a given separation. 

3. the positions of the elution maxima when eluants of 
two or more different concentrations are used in suc- 
cession. 

The ionization constants and exchange constants neces- 
sary for the application of these equations were de- 
termined. The equations were tested and found applicable 
to the prediction of the elution behavior of ortho-, pyro-, 
tri-, trimeta- and tetrametaphosphoric acids. 

A further objective was to develop an ion-exchange 
method for the determination of the molecular-weight dis- 
tribution of Graham’s salt. This portion of the work was 
unsuccessful. It is believed that this failure was due to the 
extremely slow equilibration of the polymer with the resin. 

58 pages. $1.00. Mic 55-322 





CHEMISTRY, BIOLOGICAL 


STUDIES ON AMINO ACID 
INCORPORATION IN PROTEINS 


(Publication No. 13,262) 


David George Cornwell, Ph.D. 
Stanford University, 1955 


Many investigators have used the incorporation of 
labeled amino acids in proteins as a means of studying 
protein biosynthesis. Amino acid incorporation is a com- 
plex and largely undefined process; however, there are two 
principal mechanisms involved, net protein synthesis and 
amino acid exchange. The present investigation originated 
in the observation that an amino acid exchange reaction oc- 
curs in systems consisting only of amino acid and protein 
with no metabolic source of energy. This observation was 
related to anomalies in the incorporation literature and a 
tentative hypothesis proposed. 


The amino acid incorporation phenomenon includes the 
condensation of amino acids and proteins by a reaction 
mechanism which does not require a metabolic source of 


energy. 























Studies were initiated to substantiate or reject the tentative 
hypothesis. 

Two proteins, histone and insulin, were used in the in- 
corporation studies. Histone was isolated from the deoxy- 
pentose nucleoprotein of thymus gland nuclei, and sepa- 
rated into molecular weight aggregate fractions by differ- 
ential ultracentrifugation. Insulin was prepared from zinc 
insulinate by a salt fractionation procedure. | 

The proteins were incubated with DL-phenylalanine-3- 
C'* and DL-lysine-2-C™*. At the completion of the incu- 
bation, the protein was precipitated on filter paper with 
trichloroacetic acid, washed, and counted in a gas flow 
windowless Geiger tube. Incorporation was reported as 
micromoles of amino acid per gm. of protein. 
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Adsorption and occlusion were distinguished from pep- 
tide bond formation by dialysis studies. The dialysis 
studies were confirmed by the preparation and purification 
of 2,4-dinitrophenyl derivatives of the incorporated pro- 
tein. 

An amino acid reactant, phenylalanine, was isolated as 
the 2,4-dinotrophenyl derivative and identified by paper 
chromatography. Incorporation at the N-terminal positions 
in the peptide chains was estimated by isolating the N- 
terminal amino acids as 2,4-dinitrophenyl derivatives, and 
measuring their radioactivity. | 

Amino acid incorporation was found to be a function of 
the specific reactants, reactant concentration, pH, incu- 
bation time, and incubation temperature. A large propor- 
tion of the incorporated amino acid was removed by dialy- 
sis and the preparation of 2,4-dinitrophenyl protein 
derivatives; however, a significant residual incorporation 
(greater than 0.1 micromole per gm. of protein) was ob- 
served. Approximately half the incorporation occured at 
the N-terminal positions of the peptide chains. 

The experimental results may be interpreted as con- 
sistent with the tentative hypothesis. Amino acid exchange 
probably includes a simple condensation polymerization 
reaction between amino acids and proteins. Some impli- 
cations of this reaction in the economy of living systems 
are discussed. 160 pages. $2.00. Mic 55-323 


A PHYSIOLOGICAL ANALYSIS OF SPECIFIC ENZYME 
CHANGES IN RAT SKELETAL MUSCLE 
RESULTING FROM TRAINING DUE TO EXERCISE 


(Publication No. 13,618) 


George Robert Hearn, Ph.D. 
New York University, 1955 


Chairman: Associate Professor Everett Lyne 


The Problem and Its Importance 

A basic objective of physical education is the improve- 
ment of the function of skeletal muscle. The profession 
has been interested primarily in the total effects of train- 
ing as reflected in an ability to perform more efficiently. 
The changes which occur within the muscle cell and tissue 
have not received the same emphasis. 

This investigation was designed to study specific en- 
zyme changes in skeletal muscle of rats following training 
resulting from exercise. The enzymes succinic dehydro- 
genase and aldolase, key catalysts in aerobic and anaerobic 
metabolism, respectively, were studied. 





The Historical Background 

The literature reveals only two studies dealing with 
succinic dehydrogenase activity of skeletal muscle: one in 
training, the other in fatigue. Both of these reports indi- 
cate that the physiological adjustment takes place in the 
aerobic metabolic cycle. 





Procedure used in Collecting Data 
and Types of Data Collected 

The gastrocnemius muscle, of young adult male Wistar 
rats with the average beginning weight of 250 grams, was 
studied. The rats were divided into paired groups of 








fifteen, ten, nine and eight animals according to size and 
weight. One group served as a non-Swimming control 
group, while the animals in the other group were subjected 
to a daily swim of one half hour. The four exercise groups 
were given training regimens of five, six, seven or eight 
weeks each. The animals were pair-fed an adequate diet 
containing 18 per cent casein. Feeding and swimming oc- 
curred at approximately the same time each day. At the 
end of the training period, each control animal and its 
trained partner were sacrificed by decapitation. The mus- 
cle was removed and analyzed for succinic dehydrogenase 
as described by Wainio, et al and aldolase activity deter- 
mined as described by Sibley and Lehninger. Organ weights 
were also recorded. The instruments used for the analysis 
were the Beckman Spectrophotometer and the Fisher Photo- 
electric Colorimeter. The enzyme data were expressed as 
unit activity, actual total activity and relative total activity. 
The critical ratio technique was uSed to test statistical 
significance of the difference between the means of the 
Swimming and non-swimming groups. 


Results 





1. The weight changes of the skeletal muscle were not sig- 
nificant. 

2. The weight increase for the adrenals and heart were 
significant for the exercise group. This indicates that the 
stress used in this study was sufficient to cause a physio- 
logical adjustment to take place in the swimming animals. 
3. The unit activities and relative total activities of aldo- 
lase increased significantly for the swimming group. 

4. Succinic dehydrogenase activities were not significantly 
altered. 


Conclusions 





The weights of the adrenals and hearts were signifi- 
cantly increased in the swimmers while it was noted with 
interest that the weight increase of the skeletal muscle was 
not significant. Significant enzymatic changes occurred 
only with aldolase. The results indicate that the anaerobic 
metabolic mechanism undergoes a physiological change due 
to training by moderate exercise. Succinic dehydrogenase 
appears to be present in the skeletal muscle of the animal 
in amounts greater than needed to cope with the stress of 
the exercise since it did not change significantly. This may 
mean that an important limiting factor in exercise may be 
the ability of an individual to increase his anaerobic enzyme 
activity. This is the first time this point of view has been 
expressed. 


Recommendations 








Similar studies should be made of the effects of exhaus- 
tive, moderate and light forms of exercise on the activity 
of the same and other enzyme systems. The effects of in- 
activity, such as paralysis, should be investigated because 
such studies may give us information needed in dealing with 
various forms of injury. 138 pages. $1.73. Mic 55-324 
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SOME EFFECTS OF SULFUR AMINO ACID 
SUPPLEMENTATION UPON TUMOR-HOST 
RELATIONSHIPS IN THE RAT 


(Publication No. 14,041) 


Russell Hilf, Ph.D. 
Rutgers University, 1955 


The purpose of this study was: (a) to characterize the 
growth of a transplantable tumor, the sarcoma R-1; (b) to 
determine the effect of methionine and cystine upon tumor 
growth; (c) to determine the effects of supplements such 
as glycocyamine and glycine in combination with these sul- 
fur amino acids and (d) to determine the effects of all diets 
investigated upon the normal tissues of the tumor-bearing 
host. 

Young, adult, male Wistar rats, weighing between 125- 
150 grams, were used in these experiments, the tumor be- 
ing transplanted in a lateral position. Two techniques of 
preparing the transplantable tissue were compared: (1) a 
trochar method, and (2) a homogenate method. Both were 
shown to be equally reproducible and the homogenate 
method was adopted since a more quantitative transplant 
could be obtained. 

These experiments demonstrated that: 

1. The growth of this tumor was characterized as hav- 
ing two phases: (a) an induction period, the time in which 
the transplant became vascularized and adapted to the host, 
and (b) a rapid or semilogarithmic growth phase. The du- 
ration of this induction period and the rate of growth of the 
tumor during the rapid growth phase were calculated for 
all dietary regimes investigated. 

2. The changes in carcass weight with respect to in- 
crease in tumor size was calculated. This calculation 
takes into account the variation in the induction periods on 
different dietary regimes and shows the effect of the diet 
upon the normal tissues of the host during the rapid growth 
phase of the tumor. 

3. Methionine, when added to 12 per cent casein diets 
in various amounts, resulted in a lengthening of the induc- 
tion period, an increased food efficiency, an increased 
growth of normal tissues of the host and an increased 
carcass/tumor ratio, without affecting the tumor growth. 
Addition of 0.67 per cent methionine to the diet resulted in 
the greatest increase in food efficiency, carcass weight 
and carcass/tumor ratios as well as the longest induction 
period. 

4. Cystine compared favorably with methionine show- 
ing similar results, the optimum for cystine being at 1.0 
per cent supplementation. 

0. Methionine, when added to 18 or 25 per cent casein 
diets, resulted in an increased food efficiency, no effect 
upon induction time or carcass growth being obtained. 

6. Glycocyamine (guanidoacetic acid) addition to the 
diet was harmful to the host. When added with methionine, 
however, a further increase in food efficiency, a gain in 
carcass weight and an increased carcass/tumor ratio 
were obtained above that of methionine alone: a 1:1 ratio 
of methionine: glycocyamine providing to be optimal. Cys- 
tine gave similar results. 

7. Glycine could be substituted for glycocyamine in 
combination with methionine, further improving carcass/ 
tumor ratios and food efficiencies. Alanine and ammonium 
citrate failed to improve host condition beyond that of 
methionine alone. Cystine combinations showed similar 
results. 





8. Results indicated that the growth of the tumor during 
the semilogarithmic phase was independent of dietary re- 
gime. 

9. Methionine plus glycocyamine supplements caused 
increased heart, adrenal, kidney and liver weights in 
tumor-bearing animals. When cystine was substituted for 
methionine in these combinations, only increased liver and 
kidney weights were obtained. 

The general conclusion is that under certain dietary re- 
gimes the anabolism of the normal tissues of the tumor- 
bearing host could be favored, without affecting the growth 
of the tumor. This led to an increased survival of these 
animals and could have practical application for chemo- 
therapy. The possible significance of these results is dis- 
cussed. 158 pages. $1.98. Mic 55-325 


THE SYNTHESIS OF PEPTIDES OF ARGININE 
(Publication No. 13,887) 


William Dierolf Peckham, Ph.D. 
University of Pittsburgh, 1955 


The development of a suitable method for joining argi- 
nine in peptide bond with other amino acids was undertaken. 
Such a method represents an important contribution to pep- 
tide chemistry, for hitherto no means for the preparation 
of arginyl peptides has been available. 

A second objective was the synthesis of L-arginyl-L- 
tryptophan for comparison with a dipeptide obtained from a 
hydrolysate of the pituitary hormone corticotropin-A which 
was thought to be L-arginyl- L-tryptophan. The absolute 
identification of this peptide was necessary for elucidation 
of the structure of corticotropin-A. 

Two series of dipeptides were synthesized, using nitro- 
L-arginine as the key intermediate. Nitro- L-arginine was 
obtained in good yield by a modification of the classical 
procedure. The first series of peptides was prepared from 
carbobenzoxynitro- L-arginine. Carbobenzoxynitro-L- 
arginine was treated with ethyl chlorocarbonate to form a 
mixed anhydride, which reacted with the methyl esters of 
glycine, L-alanine, L-leucine, L-phenylalanine, L-tyrosine, 
L-tryptophan, and the diethyl ester of glutamic acid to 
form the corresponding peptide esters. Alkaline saponifi- 
cation of these esters, followed by catalytic hydrogenation, 
yielded L-arginyl-L-glutamic acid and the acetate salts of 
L-arginylglycine, L-arginyl-L-alanine, L-arginyl- L-leu- 
cine, L-arginyl- L-phenylalanine, L-arginyl- L-tyrosine, 
and L-arginyl- L-tryptophan. 

A second series of arginine dipeptides was prepared 
from the methyl ester of nitro-L-arginine. Treatment of 
carbobenzoxyglycine, carbobenzoxy-L-alanine, carbo- 
benzoxy- L-proline, carbobenzoxy-L-phenylalanine, and 
dicarbobenzoxy- L-lysine with ethyl chlorocarbonate af- 
forded mixed anhydrides which reacted with nitro- L-argi- 
nine methyl ester to form the corresponding peptide esters. 
Saponification and hydrogenation of the resulting peptides 
yielded the acetate salts of glycyl-L-arginine, L-alanyl- 
L-arginine, L-prolyl- L-arginine, L-phenylalanyl- L-argi- 
nine, and L-lysyl- L-arginine. Glycyl- L-arginine was also 
characterized as the picrate salt; a similar attempt to 
prepare a picrate of L-phenylalanyl- L-arginine resulted 
in the elimination of a mole of water to yield the corre- 
sponding diketopiperazine. 


The items following each abstract are: the number of manuscript pages in the dissertation, its, cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1714 CHEMISTRY 





The synthesis of the tripeptide L-phenylalanyl-L- 
arginyl- L-tryptophan was accomplished by reacting a 
mixed anhydride of carbobenzoxy- L-phenylalanylnitro- L- 
arginine with L-tryptophan benzyl ester, followed by cata- 
lytic hydrogenation of the resulting tripeptide ester. 

Each of the peptides of arginine was subjected to paper 
chromatographic analysis. L-Lysyl-L-arginine and L- 
phenylalanyl- L-arginyl- L-tryptophan contained small 
amounts of impurities; all of the other peptides were 
found to be homogeneous. 

The paper chromatographic behavior of synthetic L- 
arginyl- L-tryptophan was identical to that of the dipeptide 
obtained from the corticotropin-A hydrolysate, thus es- 
tablishing this linkage in the hormone’s structure. 

72 pages. $1.00. Mic 55-326 


SOME BIOCHEMICAL FACTORS INVOLVED IN 
THE RESISTANCE OF THE WHEAT PLANT 
TO ATTACK BY THE HESSIAN FLY 


(Publication No. 13,030) 


Fawzy Yousef Refai, Ph.D. 
Kansas State College, 1955 


For many years cooperative plant breeding research 
has been fruitful in developing naturally resistant wheat 
varieties. Notable achievements are Pawnee, Ponca and 
other unreleased varieties. Until recently, this has been 
the only approach to the problem of hessian fly resistance. 
The present work has dealt with the biochemical aspects 
of resistance as related to both the wheat plant and to the 
fly itself. 

Although there were significant differences among the 
respiration activity values for different varieties of wheat, 
these values were not correlated with the degree of resist- 
ance. The hydrogen-ion concentration of the cell sap did 
not vary among different varieties, and there was no evi- 
dence that virus was involved in the infestation by hessian 
fly. 

Promising results obtained can be divided into two 
categories: 

Physical and Chemical Structure of the Wheat Plant. A 
simple cutting device showed promising practical appli- 
cation in testing wheat plants in their early stages of 
growth. A positive correlation was found to exist between 
the degree of fly resistance of winter wheats and the re- 
sistance of the stem to shear. It was difficult to obtain 
comparable results with spring wheats because of their 
wide variability in growth characteristics. 

A positive correlation existed between the degree of 
resistance and the percentage of hemicellulose present in 
the wheat plant stem. The ash, protein and crude fiber 
content of the stem were not correlated with resistance. 
No correlation existed between the silica, potassium, so- 
dium, calcium, magnesium, manganese and copper con- 
tents of the wheat plant stem and the degree of resistance. 

Biological Activities of the Wheat Plant and the Larva. 
The amount of total phosphorus was found to be higher in 
the infested than in healthy plants. This was evidence that 
the phosphorus hunger symptoms that appear in infested 
wheat plants were not due to soil conditions, but rather to 
a factor conferred on the plant by the larvae. Tracer 




















technics showed that the larvae secrete a material into the 
plant, and studies in vitro demonstrated that the secretions 
from intact larvae block the activity of wheat plant phos- 
phorylase. Chromatographic analysis showed that the 
amount of free sugars (sucrose, glucose and fructose) in- 
creased markedly in infested wheat plants. 

Studies in vitro demonstrated that the macerated larvae 
have hemicellulase activity which may be responsible for 
part of the damage in infested plants. 

Both audio and visual proofs have been obtained, which 
showed that the larvae obtain the food from the plant 
through a vacuum sucking action. 

A suggested mechanism for hessian fly damage is as 
follows: The hatched larva, which can be found on almost 
all varieties of wheat subjected in infestation, secretes 
hemicellulase which destroys part of the cell wall of the 
plant stem, and an antienzyme that blocks the phosphorylase 
activity in the wheat plant. For the first few days, the 
larva thrives, until its growth is limited by the available 
space and the vigor of the plant. In the case of susceptible 
varieties, the plant tissues yield easily, thus affording a 
place for the larva to grow. In the resistant varieties, the 
tissues are tough enough, due to the presence of a large 
amount of hemicellulose, to prevent normal feeding and/or 
the availability of sufficient space for growth and develop- 
ment. Apparent damage to resistant varieties may be pre- 
vented merely by their vigor of growth. 

Resistance to the insect may be associated with the 
inability of the larva to obtain juices from the plant, since 
studies in vitro demonstrated that the insect inhibited the 
phosphorylase of both susceptible and resistant plants. 

80 pages. $1.00. Mic 55-327 





LIVER CATALASE ACTIVITY IN NORMAL 
AND TUMOR-BEARING MICE 
FOLLOWING VARIOUS BIOLOGICAL, 
CHEMICAL AND PHYSICAL TREATMENTS 


(Pubiication No. 13,186) 


Edward Eddy Riley, Jr., Ph.D. 
Brown University, 1955 


Liver catalase activity was studied in two sublines of 
mice of the C°H strain. The investigation observed the de- 
pression of catalase activity under various biological, 
chemical, and physical conditions. These conditions in- 
cluded the injection of normal liver and tumor homogen- 
ates, the injection of carbon tetrachloride alone and after 
feeding a diet containing sulfaguanidine, injection of carbon 
tetrachloride-injured liver, injection of boiled liver, boiled 
egg yolk, sodium caseinate, and normal kidney and spleen 
homogenates. The activity of the enzyme was also deter- 
mined following unilateral nephrectomy in normal and 
tumor-bearing mice, and after the administration of a 
single 1000r dose of total body X-irradiation. 

The catalase activity of livers following the adminis- 
tration of carbon tetrachloride is depressed to approxi- 
mately one-third of the normal activity. This depression 
is due to a decreased amount of enzyme in the liver cells. 
The decline in activity is maximum at forty-eight hours 
following injection of the chemical and the restoration of 
normal activity parallels the histological repair in the in- 
jured central areas. 
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Prior feeding of a diet containing sulfaguanidine pre- 
vents central necrosis following the administration of car- 
bon tetrachloride. It does not prevent the decline in cata- 
lase activity and the return to normal enzyme levels 
parallels the disappearance of the hydropic vacuolation in 
liver cells which resulted from the experimental treat- 
ment, 

The injection of tumor or normal liver homogenates is 
followed by a significant decline in liver catalase activity 
after forty-eight hours. After four days the level of en- 
zyme activity remains normal for a total of ten days. At 
this time catalase activity in the livers of the tumor- 
bearers begins to decline progressively, paralleling the 
growth of the implanted tumors, until the mice succumb to 
the tumors by the twenty-second day. Liver catalase ac- 
tivity in mice which received normal liver injections re- 
mains normal after the initial decline is compensated at 
four days. The inhibitory factor is present in normal liver 
as well as in tumors. It is also present in normal spleen 
and kidney, being more concentrated in the former. 

Injections of carbon tetrachloride-injured liver, boiled 
liver, boiled egg yolk, and sodium caseinate are followed 
by a depression in liver catalase activity forty-eight hours 
after administration. The forty-eight hour depression oc- 
curs also following the removal of one kidney from normal 
or tumor-bearing mice. In the latter the prevailing low 
levels of catalase activity are further depressed by ne- 
phrectomy. 

Total body X-irradiation in lethal doses of 1000r re- 
duces the activity of liver catalase. In the irradiated mice 
the activity of this enzyme is depressed to approximately 
one-third its normal levels at forty-eight hours. 

Although the precise mechanisms by which liver cata- 
lase activity is depressed are unknown, evidence has been 
presented which indicates that the depression can involve 
either a decrease in enzyme concentration, or an inhi- 
bition of the enzyme, or both. 

80 pages. $1.00. Mic 55-328 


ON THE NATURE OF THE BINDING 
OF SODIUM DEOXYCHOLATE BY CYTOCHROME c 


(Publication No. 14,056) 


George Richard Rowley, Ph.D. 
Rutgers University, 1955 


The binding of the bile salt, sodium deoxycholate, by 
purified cytochrome c was studied by several techniques 
to determine the type of interaction. 

Electrophoretic measurements at pH 8.55 gave a ratio 
of 17 deoxycholate ions to one cytochrome c molecule at 
zero mobility. The separation of the components of the 
complex under certain conditions during electrophoresis 
was attributed to a shift in the equilibrium determining the 
extent of formation of the complex. Substantial separation 
occurred during prolonged electrophoresis. 

By means of equilibrium dialysis the maximum number 
of deoxycholate anions which can be bound by a cytochrome 
c molecule at pH 8.55 was found to be 12. The value of the 
binding constant for the first anion bound to the protein 
was calculated to be 3.68 x 10*. Using this constant, a 
value for the change in free energy of binding was 





calculated to be -4228 calories per mole. No significant 
binding of deoxycholate ion by the cytochrome c was present 
at pH 11.90. 

The binding of the dyes methyl orange, Orange I, and 
brom phenol blue was measured at pH 5.55 and 8.55 with 
the intention of using them in competitive binding studies 
with sodium deoxycholate. Binding was slight at pH 5.55 
and only a little higher at pH 8.55. Binding was greatest 
with Orange I, but still too low for use as a competitor in 
the binding of deoxycholate ion. 

Spectrophotometric analysis of the cytochrome c-sodium 
deoxycholate complex showed no effects of sodium deoxy- 
cholate on the absorption of ferrocytochrome c in the visible 
range. These studies confirmed the presence of a 315 mu 
peak in the cytochrome c spectrum even when the reduction 
was accomplished without sodium dithionite. 

Surface tension and conductance measurements demon- 
strated the colloidal electrolyte-like behavior of sodium 
deoxycholate. The surface tension of sodium deoxycholate 
was higher in the presence of cytochrome c than in its ab- 
sence, but the minimum in the surface tension curve was 
not shifted. The presence of cytochrome c shifted the mini- 
mum in the equivalent conductivity curve to higher concen- 
trations which was interpreted to mean binding of the deoxy- 
cholate ions. The equivalent conductivity curve for sodium 
deoxycholate indicated three stages through which the aque- 
ous solutions pass with increasing concentration. The 
equivalent conductivity of cytochrome c diminished in a 
linear manner with increasing concentration over the 
concentration range used. 

From the data it was concluded that cytochrome c and 
sodium deoxycholate combine primarily through electro- 
static forces and that other forces do not exert a strong in- 
fluence. 225 pages. $2.81. Mic 55-329 


STUDIES ON STREPTOLDDINE, 
A DEGRADATION PRODUCT OF STREPTOTHRICIN 


(Publication No. 13,569) 


Charles Crawford Sweeley, Ph.D. 
University of Illinois, 1955 


Streptolidine, an acid degradation product of strepto- 
thricin, has been isolated as a crystalline dihydrochloride 
salt, C;H,.N,O,-2HCl. Previous studies have indicated that 
streptolidine contains a cyclic guanidine group and car- 
boxyl, hydroxyl and primary amino groups. A study has 
been made of the oxidation of streptolidine under a variety 
of conditions in an attempt to further elucidate the struc- 
ture of this amino acid. 

Oxidation of streptolidine with one mole of periodate at 
pH 4.5 gives one mole each of formaldehyde and ammonia 
and a highly unstable carbonyl derivative. Oxidation of 
streptolidine with two or three moles of periodate at pH 
4.5 gives a mixture of Weber-positive compounds and 0.75 
mole of carbon dioxide in addition to formaldehyde and 
ammonia. One of the products was found to be glycocyami- 
dine by paper chromatographic studies. In two experiments 
oxalic acid was not produced in the oxidation of strepto- 
lidine with three moles of periodate. 

Quantitative rate studies indicate that streptolidine re- 
duces four moles of periodate in 24 to 30 hours with the 
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liberation of a mole of formic acid. The reaction is pH 
dependent and proceeds at a more rapid rate in dilute alka- 
line solution. Streptolidine reduces 4.15 moles of lead 
tetraacetate in 9 hours with the formation of a mixture of 
Weber-positive compounds. 

On the basis of these data three isomeric structures 
for streptolidine have been proposed which differ only in 
the position of a carboxyl group. Mechanisms for the per- 
iodate oxidation of each structure have been postulated. 

Several routes for the synthesis of a possible structure 
for streptolidine were investigated. Attempts to prepare 
Mannich adducts of tartronic acid were unsuccessful. 
Ethyl a-cyano-f8-amino-y-oximinocrotonate was prepared 
and preliminary attempts to reduce this compound to ethyl 
a@-aminoethyl-8,y-diaminobutyrate were inconclusive. 

130 pages. $1.63. Mic 55-330 


CHROMOPROTEINS FROM SOYBEAN NODULES 
(Publication No. 13,437) 


Elizabeth Thorogood, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: David L. Drabkin 


The water soluble red pigment of nitrogen fixing soy- 
bean nodules was precipitated from solution at from 56 to 
66 per cent saturation with ammonium sulfate. After di- 
alysis it was resolved by electrophoresis at pH 8.6 into 
two chromoproteins with molecular weights of approxi- 
mately 20,000. The faster moving component contained 


0.27 per cent heme iron and the slower, 0.19 per cent. 
During the early stages of salting out the heme iron was 
partially reduced but ultimately it was completely auto- 
oxidized to the ferric state. The prosthetic group, which 
formed the dimethyl ester and the alkaline hemochromo- 
gen characteristic of a protoporphyrin, was easily cleaved 
from the protein by heat denaturation or by acid acetone. 

Both electrophoretic fractions contained up to 3.5 per 
cent of a pentose nucleic acid residue too tightly bound to 
be removed without destroying the pigment. These resi- 
dues may account for the acid isoelectric points; 3 moles 
of phosphate per heme unit were measured in the fast 
component and in the slow, 2 moles. Electrophoretic mo- 
bilities, expressed in p sec™ /volt cm~', were, in veronal 
buffer, pH 8.5, 0.1 ionic strength, -0.441 (fast) and -0.308 
(slow); in phosphate buffer, pH 6.0, 0.1 ionic strength, 
-0.315 (fast) and -0.196 (slow). 

Spectrophotometry revealed two heme-linked acids in 
each component, the pK’s of the weaker dissociations lying 
at 8.02 (fast) and 8.22 (slow). The stronger acids proved 
unstable with time and their pK values were not obtained. 
Shifting of the absorption spectrum maxima with pH was 
discerned in both components, suggesting mesomery. 

The relationship of these chromoproteins to better 
known hemo — globins and heme catalysts was discussed. 
There was insufficient evidence to classify the nodule pig- 
ments in either functional category. 

85 pages. $1.06. Mic 55-331 
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ASTUDY OF THREE NEW COLORIMETRIC REAGENTS 
FOR TRACE QUANTITIES OF BORON 


(Publication No. 13,837) 


Robert Lee Grob, Ph.D. 
University of Virginia, 1955 


The object of this research was to develop new colori- 
metric methods for the analysis of trace quantities of 
boron. Three new color reactions with boron were dis- 
covered and sensitive methods were developed for their 
use. A new method for the decomposition of fruit tree 
leaves and alfalfa and the subsequent separation of the 
boron was also developed. 

The three reagents were (5-Benzamido-1-anthra- 
quinolyl)-(6-chloro-1-anthraquinolyl)amine (I), 1-Anthra- 
quinolyl-(5-p-toluidino- 1-anthraquinolyl)amine (II), and 
Tetrabromochrysazin (III). To determine boron with these 
compounds it is necessary to form a complex between the 
boron and the reagent. The complex must be formed in 96% 
sulfuric acid. The formation of the boron complexes of the 
three reagents was found to be dependent on the following 
variables: time of heating, temperature, sulfuric acid con- 
tent (% by weight), and the presence of diverse ions. 
Studies of the empirical formula of the complexes in solu- 
tion, showed compounds (I) and (III) to be 1 molecule of the 
reagent to 1 atom of boron. No satisfactory results were 
obtained with compound (II) because of the presence of two 
maxima in the absorbance curves (indicating the presence 
of more than one complex). 

Solutions of all three compounds follow Beer’s law over 
the boron range indicated: compound (J), 0 to 0.5 y at wave- 
length of 635 my, compound (II), 0 to 0.4 y at wavelength of 
720 mu, and compound (II), 0 to 1 y at wavelength of 540 
mp. The sensitivities of compound (J), (II), and (II) are 
1 : 300,000,000, 1: 200,000,000, and 1: 50,000,000, respec- 
tively. The standard deviation was calculated for the de- 
termination of boron with compounds I and II. Results 
showed 0.002 absorbance unit, i.e., 0.001y of boron for 
compound (I) and 0.005 absorbance unit, i.e., 0.002y of 
boron for compound (II). 

The method of decomposing the leaves and alfalfa sam- 
ples is based upon destroying all the organic matter with a 
mixture of 96% sulfuric acid and 30% hydrogen peroxide 
within a distilling flask. Boron is then distilled off as the 
volatile trimethyl ester. The standard deviation of the 
method is 0.58%. 

All the preliminary work was made with samples of 
dried spinach, the boron content of which was accurately 
determined by the mannitol method, using large samples. 
Titrations wer? made with a Fisher Titrimeter equipped 
with a calomel-glass electrode system. The spinach served 
as a working standard in developing the method which was 
finally applied to referee samples (standard) of fruit tree 
leaves and alfalfa supplied by the School of Agriculture, 
Michigan State College, East Lansing. Five types of sam- 
ples were analyzed, vis., apple, cherry, citrus, peach tree 
leaves, and alfalfa. Results were in good agreement with 
those obtained in a number of other laboratories in which 
different methods were employed. 

74 pages. $1.00. Mic 55-332 
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PROPERTIES AND ANALYTICAL APPLICATIONS 
OF THE RARE EARTH FLUORIDES 


(Publication No. 12,341) 


George Ellert Knudson, Ph.D. 
State University of Iowa, 1954 


The limitations of the present methods for fluorine 
analysis have prompted the search for a more accurate 
and convenient method. The rare earths, which are now 
becoming more available, are known to form very insolu- 
ble fluorides and are, therefore, a possible means for the 
determination of fluorine. 

In order to study the thermal stability of the rare earth 
fluorides, an attempt was made to prepare the pure an- 
hydrous compounds by the action of chlorine trifluoride on 
the pure oxides. It was found that the dry oxides were 
quite unreactive. The moist oxides of the lighter members 
of the rare earth series reacted almost quantitatively with 
chlorine trifluoride, while the moist oxides of the heavier 
members of the series did not react to an appreciable ex- 
tent. This unusual behavior was checked by analysis of the 
products, by x-ray diffraction diagrams, and by following 
the changes in weight during the reaction. This behavior is 
unusual because the rare earths are notoriously alike in 
their chemical properties. 

It was observed that rare earth fluorides are converted 
to oxyfluorides rather rapidly in air of normal humidity 
and at temperature required for quantitative ignition of 
precipitates. The conversion to the oxide under the same 
conditions is relatively slow, but of sufficient importance 
to eliminate the use of rare earth fluorides for the direct 
gravimetric determination of fluorine. Heating the fluo- 
rides in a stream of moist air, nitrogen, hydrogen, or am- 
monia increases the rate of hydrolysis to the oxyfluoride. 

This investigation confirms the rhombohedral crystal 
structure for lanthanum oxyfluoride which was reported by 
Zachariason, rather than the quite similar cubic structure 
reported by Klemm and Klein and by Finkelnburg and 
Stein. However, the crystal structure for cerous oxyfluo- 
ride was found to be the cubic structure reported by 
Klemm and Klein, rather than the rhombohedral type 
structure predicted by Zachariason. Six new oxyfluorides 
were prepared and were found to have the rhombohedral 
type of structure. The cell dimensions of the oxyfluorides 
of praseodymium, neodymium, samarium, europium, gado- 
linium, and terbium were determined, and show that this 
series of compounds also exhibits the lanthanide concen- 
tration. 

A method of fluorine analysis was developed in which 
fluorine is distilled from the sample as fluosilicic acid, 
and then precipitated with a known amount of lanthanum 
nitrate. The excess lanthanum is then determined gravi- 
metrically by precipitation with cupferron and ignition to 
the oxide. The method appears to work well for the analy- 
sis of various types of materials. It is relatively simple 
and rapid, and does not require any special equipment. 
The method is best adapted to the range from 10 milli- 
grams of fluorine to 100 milligrams, and seems to give 
better accuracy than other available methods in this range. 

Preliminary work on the volumetric determination of 
lanthanum indicates that a satisfactory method might be 
developed based on titration with versene, using an indi- 
cator which forms a colored complex with lanthanum ion. 

Attempts to develop a volumetric method for fluorine 





based on the formation of complex ions with iron or alumi- 
num were only partially successful. An investigation of the 
cause for the failure of the ferric thiocyanate indicator re- 
vealed a shift in the light absorption of the indicator. The 
only obvious explanation for such a change is that a new 
complex ion of iron, thiocyanate, and fluorine is present, 
and that the color of this ion is much different from that of 
ferric thiocyanate. The exact composition of this ion has 
not been determined. 138 pages. $1.73. Mic 55-333 


COLORIMETRIC DETERMINATION OF MAGNESIUM 
WITH 2-NAPHTHOL-3-(2,4-DIMETHYL)- 
CARBOXANILIDE-1-AZO-(2-PHENOL-5-SULFONIC ACID) 


(Publication No. 13,843) 


Charles Kenneth Mann, Ph.D. 
University of Virginia, 1955 


A new colorimetric method for the determination of 
trace quantities of magnesium has been developed. It is 
based on the formation of a colored complex between mag- 
nesium ion and the sodium salt of 2-naphthol-3-(2, 4- 
dimethyl)carboxanilide- 1-azo-(2-phenol-5-sulfonic acid). 

More than a thousand organic dyestuffs of a variety of 
structural types were tested qualitatively to select color 
reactions of magnesium. Of these, the following six were 
selected for further study: the sodium salt of 2-naphthol- 
3-(2,4-dimethyl)carboxanilide- 1-azo-(2-phenol-5-sulfonic 
acid); the sodium salt of 2-naphthol-3-(2,4-dimethoxy)- 
carboxanilide- 1-azo-(2-phenol-5-sulfonic acid); the sodium 
salt of 2-naphthol-3-(2-ethoxy)carboxanilide- 1-azo-(2- 
phenol-5-sulfonic acid); the sodium salt of 2-naphthol-3- 
(carbox- 1-naphthamide)- 1-azo-(2-phenol-5-sulfonic acid); 
the sodium salt of 2-naphthol-3-carboxanilide-1-azo-(2- 
phenol-5-sulfonic acid); and the sodium salt of 1-(,- 
hydroxy- a-naphthalenediazonium)-2-hydroxy-3-naphthalene 
sulfonic acid. 

More detailed investigation showed that the first of the 
above compounds was the most suitable for analytical appli- 
cation. This reagent is an acid-base indicator which is 
blue in the pH range of 8 to 11. Within this range, a red 
color is formed in the presence of magnesium. In aqueous 
solution, absorption spectra of the reagent and complex 
show insufficient separation of their absorbance maxima 
for analytical use. If a 90% ethanol solution is used, how- 
ever, the complex maximum is shifted to shorter wave- 
lengths and the reagent maximum to longer wavelengths, 
making it possible to use the color reaction as a sensitive 
measure of extremely low concentrations of magnesium ion. 

Studies were made to determine the combining ratio of 
reagent to magnesium when the colored complex is formed. 
The combining ratio was found to be two moles of reagent 
to one of magnesium. 

The reagent is applicable to the determination of trace 
quantities of magnesium in the range of 0.02 to 0.4 p.p.m. 
The optimum hydrogen ion concentration for the determi- 
nation corresponds to a pH of 8.90 to 8.95, and may be ob- 
tained with a borax buffer. Under these conditions, the 
spectrophotometric sensitivity of the reaction is 0.0008 
ug./sq. cm.; its practical sensitivity is one part of mag- 
nesium in 50 million parts of solution. The precision of 
measurement in the optimum concentration range (0.12 to 
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0.40 p.p.m.) is 2.5 to 7.5% expressed as relative standard 
deviation. 

Application of the method to the determination of mag- 
nesium in biological materials and in complex inorganic 
mixtures requires a prior separation of magnesium from 
most other divalent and trivalent metallic ions. This may 
be accomplished by a combination of extraction with 8- 
hydroxyquinoline and separation on an ion exchange col- 
umn, the latter to remove calcium which is not eliminated 
by the oxine extraction. Calcium need not be separated 
unless it will be present in the final solution to the extent 
of 12 p.p.m., or more. Below this value its interference 
may be compensated for by a special procedure. 

Analytical procedures based on the new color reaction 
have been applied successfully to the determination of 
magnesium in ‘synthetic blood ash” solutions and low- 
magnesium limestones. The precision and accuracy of the 


method have been determined. 
142 pages. $1.78. Mic 55-334 


I. VALENCE STABILIZATION 
THROUGH LAKE FORMATION. 
Il. STEREOCHEMISTRY OF COMPLEX 
INORGANIC COMPOUNDS. 


(Publication No. 13,527) 


Fred McCollough, Jr., Ph.D. 
University of Tlinois, 1955 


Part I. 


Introduction. Lake formation takes place by the coordi- 
nation of a dye to a metal atom. The presence of two sub- 
stituents (such as OH, COOH, NH.) ortho to the azo linkage 
greatly increases the stability of the lake. With di-o- 
hydroxy substituted dyes, three secondary valences and 
two primary valences of a metal are satisfied when a lake 
is formed. If the metal is bivalent, the resulting lake is 
an uncharged molecule. In the case of a trivalent metal, 
the lake formed is a positively charged cation. Cobalt, 
for example, can be stabilized in either the +2 or the +3 
oxidation state.(1) 

In the present work, the chromium lakes of several 
o0,0’-dihydroxyazo dyes were investigated. Assuming an 
analogy exists between the chromium and cobalt lakes of 
0,0’-disubstituted dyes, it is reasonable to predict that the 
chromium might be stabilized in the +2 oxidation state. 
Since any tendency in this direction would show up as a 
lower reduction potential of the chromium in the chro- 
mium(III) lake, this problem was attacked polarographi- 
cally. 

Experimental and Discussion of Results. Two dyes and 
their chromium lakes were prepared: 2’-methoxybenzene- 
azo-8-naphthol-6-sulfonic acid and 2’-methoxybenzeneazo- 
B-naphthol. The polarographic half-wave potentials for 
these compounds were determined for the pH range 3 to 
10. At all corresponding pH values, the half-wave poten- 
tials of the unsubstituted lake are more negative than 
those of the unsubstituted dye, which in turn are more 
negative than those of the sulfo-dye. These facts indicate 
that the presence of the chromium ion stabilizes the dye 
toward reduction, whereas the presence of the negative 

















sulfo-group makes it easier to reduce. The sulfo-lake was 
found to be insoluble. 

Values of the diffusion coefficients for the unsubstituted 
dye and its chromium lake, calculated by means of the 
Iikovic equation, indicate that the reduction, at the dropping 
mercury electrode, in both cases uses four electrons per 
molecule. Coulometric measurements on these same com- 
pounds confirm the four electron reduction. 


Part II. 


Introduction. Certain derivatives of biphenyl, having 
bulky groups in the 2,2’,6,6’-positions, are capable of being 
separated into optically active isomers. The source of this 
optical activity is the coaxial-noncoplanar configuration of 
the molecule caused by the restricted rotation of the ben- 
zene rings. Anything which prevents the coplanarity of the 
benzene rings should produce optical activity in the mole- 
cule. If, for example, the 2 and 2’ positions of a biphenyl 
derivative are linked in an organic ring of seven or eight 
members, the benzene rings are held out of coplanarity and 
the molecule shows optical activity. (2,3,4) 

If a metal ion is coordinated to substituents in the 2,2’- 
positions of a biphenyl derivative, a seven-membered or 
larger ring results and by analogy to the above case, the 
complex should be optically active. In the present investi- 
gation, 2,2’-diaminobiphenyl was chosen as the ligand be- 
cause of the coordinating tendency of the NH, group. 

Experimental and Discussion of results. Bis-ethylene- 
diamine(2,2’-diaminobiphenyl) cobalt(III) chloride was 
prepared by the method described by Middleton.(5) Theo- 
retically, this compound should have four optical isomers 
since there are two centers of asymmetry — the cobalt 
atom and the biphenyl. The compound was resolved by re- 














crystallization of the chloro-tartrate and four isomers 
were isolated. The rotatory dispersion curves were deter- 
mined for the four isomers and the results show the pres- 
ence of two mirror image pairs. Bis-ethylenediamine(2,2’- 
diaminobiphenyl) cobalt(III) bromide was found to be 
resistant to racemization. 89 pages. $1.11. Mic 55-335 
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THE PREPARATION AND PROPERTIES OF SELECTED 
BORON HYDRIDES IN LIQUID AMMONIA — CHEMICAL 
EVIDENCE FOR THE STRUCTURE OF 
THE DIAMMONIATE OF DIBORANE 


(Publication No. 12,644) 
Donald Raymond Schultz, Ph.D. 
University of Michigan, 1954 


The discovery of the borohydride ion and its potential 
use in the fields of organic, analytical and nuclear 
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chemistry has expanded the interest in boron hydride com- 
pounds. As a result, much attention has been devoted re- 
cently to the synthesis of new boron hydride compounds. 
The diammoniate of diborane, B2H.-2NH;, has been formu- 
lated as an ammonium salt, [NHT][BH;NH.BHs3], but the 
model has failed to explain its chemical behavior. A new 
approach to the “diammoniate” enigma is the presentation 
of a model based on the borohydride ion. The structure 
would be [NH;,BH,NH?{][BH,]. Thus, this study is based on 
the preparation of new borohydride compounds, and on an 
attempt to vitiate or justify the borohydride structure for 
the diammoniate of diborane. 

A general metathesis reaction for the preparation of 
borohydrides has been found which utilizes the insolubility 
of sodium fluoride in liquid ammonia. The preparation in- 
volves the metathesis reaction between a fluoride salt and 
sodium borohydride. Reactions were carried out in a high 
vacuum system, and the compounds prepared by this tech- 
nique were unique in that they contained both hydridic and 
protonic hydrogen. The stoichiometry of the reactions in- 
volved was determined by using conventional chemical 
analyses, X-ray diffraction patterns, and Raman spectra 
in liquid ammonia. 

New compounds prepared by this method were NH,BHug, 
[Co(NH,).|(BH,),, and [Cr(NH,),|(BH,),. Since these com- 
pounds contain both hydridic and protonic hydrogen, it is 
not surprising that they should decompose with the evo- 
lution of hydrogen. Most interesting of these compounds is 
the decomposition product of ammonium borohydride, 
which yields hydrogen and a compound of the same em- 
pirical formula as the diammoniate of diborane. 

A tensionmetric study of the apparent molecular weight 
in liquid ammonia indicated that the decomposition product 
of NH,BH, is the same as the diammoniate of diborane. In 
addition, certain characteristic reactions, such as the re- 
ducing properties and pyrolysis ot form borazole, attest to 
the identity of the two compounds. 

A reaction between sodium borohydride and magnesium 
thiocyanate in liquid ammonia produced the new compound, 


Mg(NH,) (BH,) -2NH,, which is insoluble in liquid ammonia. 


The determination of the structure of the diammoniate 
of diborane was achieved by use of chemical reactions in 
liquid ammonia, and the borohydride model is indicated. 
The formulation of the diammoniate of diborane as 
[NH,BH,NH}][BH, ] is based on the following facts: 

1. The BH, ion may be precipitated as Mg(NH,) 

(BH,) -2NH, from a solution of the diammoniate of dibor- 
ane in liquid ammonia. 

2. Sodium borohydride does not react with diammoni- 
ate of diborane. 

3. Ammonium bromide reacts with the diammoniate of 
diborane to liberate hydrogen and forms the new salt 
NH, BH,NH,Br. 

4. The bromide salt, NH,BH,.NH,Br, reacts with sodium 
in liquid ammonia to give sodium bromide and hydrogen. 
This fact eliminates the necessity for an ammonium ion in 
the diammoniate of diborane. 

5. The reaction between the diammoniate of diborane 
and sodium in liquid ammonia yields more than one mole of 
hydrogen per mole of diborane, yet requires only one mole 
of sodium. This fact is predicted with the borohydride 
model. 

6. Hydrolysis of the diammoniate of diborane indicates 
four of the six hydrogens attached to boron are different 
from the other two. 112 pages. $1.40. Mic 55-336 





CHELATE COMPOUNDS OF OSMIUM 
AND 2,2’-BIPYRIDINE 


(Publication No. 13,954) 


Bruce Arden Swinehart, Ph.D. 
Purdue University, 1955 


Major Professor: Warren W. Brandt 


The formation of chelate compounds of oSmium and 2,2’- 
bipyridine in aqueous solution was studied. In order to in- 
crease the rate of reaction all investigations were made at 
100° C. Qualitative studies indicated that three different 
complexes could be prepared in hydrochloric acid solution. 
A purple complex forms at low ratios of bipyridine to 
osmium(III). Continuous variations and mole ratio studies 
identified the purple as [Os(bipy)]*°. The addition of ex- 
cess bipyridine converts the mono complex to a yellow bis 
complex. The absorbance curves of the species and of its 
reduction product were used to identify it as the ion, 
[Os(bipy),Cl,|]*+. If the bis complex is allowed to reflux with 
a large excess of bipyridine the tris chelate, [Os(bipy)s]** 
is obtained after several weeks. The slow formation is at- 
tributed to a reduction reaction. Dwyer and Burstall had 
prepared both the bis and tris complexes by fusion of 
osmium salts with bipyridine. The purple 1:1 complex has 
not been reported previously. A mechanism is postulated 
for the formation of the tris complex. 

The effects of osmium, bipyridine, pH and ionic strength 
on the rate of formation of [Os(bipy)]** were studied. 

Solutions containing moderate excesses of bipyridine 
form equilibrium mixtures of the mono and bis complexes. 
The high absorbance of [Os(bipy)]* at 535 mp and the very 
small absorbance of [Os(bipy),Cl,|* at the same wavelength 
provide a means of determining concentrations of each. 

The reactions are 


OsCl,**+bipy = [Os(bipy)Cl,]*-"+(x-n) Cl- 
[Os(bipy)Cl,]*"+bipy = [Os(bipy)2Cl.]*+(n-2) Cl~ 
OsCl,°-* + 2 bipy = [Os(bipy)2Ckh]*+(x-2) Cl- 


The corresponding equilibrium constants are 3.1 x 10’, 
1.3 x 10°, and 4.0 x 10°. 

If osmium and bipyridine are caused to react in sulfuric 
acid solution rather than in hydrochloric acid solution dif- 
ferent chelates are obtained. A purple 1:1 complex was 
identified by the method of continuous variations. A bis 
complex was precipitated as the perchlorate and assigned 
the formula [Os(bipy),(OH),]C10,. The difference in the 
complexes is thought to be due to the presence of hydroxyl 
groups in the coordination sphere when sulfuric acid is 
used and of chloride ions when hydrochloric acid is used. 
If sodium hydroxide is added to the hydrochloric acid 
product the color changes and the log absorbance curve is 
the same as for the sulfuric acid product. 

The Iron(II)-bipyridine System. Both osmium and ru- 
thenium form mono and bis tervalent complexes which can 
be considered as intermediates in the formation of the bi- 
valent tris chelates. The reaction between iron(II) and bi- 
pyridine was investigated for possible similar intermedi- 
ates. A yellow colored complex was shown to have a 1:1 
ratio of metal to ligand in ethanol and a two to three ratio 
in water. No evidence was obtained for a complex of the 


type [Fe(bipy)2]*. 
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A comparison of the properties of the bipyridine che- 
lates of the iron-ruthenium triad is included. 
97 pages. $1.21. Mic 55-337 


THE EVALUATION OF SOME RELATED 
HETEROCYCLIC COMPOUNDS AS 
ANALYTICAL REAGENTS FOR METALS 


(Publication No. 13,903) 


Joseph Lawrence Walter, Ph.D. 
University of Pittsburgh, 1955 


In this investigation, 13 related heterocyclic compounds 
were prepared and their analytical aspects studied. Sev- 
eral of the compounds were found to be highly selective 
and sensitive as organic analytical reagents. 2-(o- 
Hydroxyphenyl)benzoxazole was found to precipitate cad- 
mium in samples containing from 5 to 50 mg. of the metal 
with an accuracy of + 0.0002 g. and in the presence of 
most metals except cobalt and nickel. These latter ions 
can be tolerated only in small amounts. 2-(0-Hydroxy- 
phenyl)benzimidazole was found to precipitate mercury in 
samples containing from 10 to 85 mg. of mercury with an 
accuracy of + 0.0003 g. and in the presence of most metals. 
Iron will interfere if present in large amounts. Volu- 
metric procedures have also been developed, based on the 
quantitative bromination of the phenols, 2-(o-hydroxy- 
phenyl)benzoxazole and 2-(o-hydroxyphenyl)benzimidazole. 

The compounds, 2-(2-pyridyl)benzimidazole, 2-(2- 
pyridyl)imidazoline, 2-(2-pyridyl)benzoxazole, 2-pyridyl- 
hydrazine, 2-quinolyhydrazine, 2,2’-hydrazoquinoline, and 
2-(2-pyridyl)-5(or 6)-methyl-benzimidazole, of interest 
because of their structural similarity to 2,2’-bypyridine 
and o-phenanthroline, popular iron-reagents, were pre- 
pared and their reactions with metal cations tested. Most 
notable were the reactions with iron, with which deep red 
to purple complexes were formed. 

2-(2-Pyridyl)benzoxazole, probably because of the low 
basicity of the oxazole nitrogen, did not give a color re- 
action with any of the metals tested. 2-Quinolylhydrazine, 
gave a color reaction with copper(I), but because of steric 
factors gave no reaction with iron(II). 2,2’-Hydrazoquino- 
line gave highly colored precipitates with cobalt, copper(II), 
mercury and zinc. 

The complexes which exhibited color reactions with 
iron(II) were studied spectrophotometrically and the re- 
sults tabulated below. 


Working 
Conc. 
Range 
Compound pg./ml. 
2-(2- Pyridyl)- 4.0-5.7 2600 1-40 
benzimidazole >10 3800 1-25 


2-(2- Pyridyl)- 9.0-11.0 7800 0.5-13 
imidazoline 

2-(2- Pyridyl)- 
5S(or 6)-methyl- 
benzimidazole 


2- Pyridylhydrazine 


pH Range *Molar 














5.0-7.0 3130 1-25 


40,000 (1-15)x10“g./1. 
6500 0.5-15 


2-Quinolylhydrazine 10,000 0.5-5 


with copper(I) 





2~-(o-Mercaptomethyl)benzimidazole, one of the three 
mercaptans employed in this investigation, was found to be 
quite sensitive for the determination of cobalt, (ajolar 
= 12,000), but not very selective. Iron and nickel gave seri- 
ous interference. 2-(o-Mercaptophenyl)benzoxazole and 
2-(o-mercaptophenyl)benzimidazole were found not to be 
useful as organic reagents. The latter two compounds 
possess a strong mercaptan odor, a distinct susceptibility 
toward atmospheric oxidation, and a marked instability of 
their metal chelates. 148 pages. $1.85. Mic 55-338 


STUDIES IN NUCLEAR CHEMISTRY 
(Publication No. 13,971) 


Joseph Ridley Wilkinson, Ph.D. 
The Florida State University, 1955 


Nuclear systematics predict that several unreported 
radionuclides are relatively long-lived. A search has been 
made for the radionuclides manganese-53, manganese-57, 
chromium-55, vanadium-53, sulfur-38, and silicon-32. The 
nuclide manganese-53 is reported to have a half-life of 
approximately 140-years and to decay entirely by electron 
capture. Negative results are reported on the searches for 
manganese-57, chromium-55, vanadium-53, sulfur-38, and 
silicon-32. Limits are set on the half-lives of some of the 
above nuclides. 

The alpha particle radionuclides chromium-48 and 
nickel-56 have been produced and studied. Gamma spectra 
of chromium-48 show peaks at 118-kev and 307-kev. Half- 
life measurements show the half-life of chromium-48 to be 
24+ 1hours. A decay scheme for this nuclide is proposed. 

Gamma spectra of nickel-56 show peaks at 0.16-Mev, 
0.28-Mev, 0.46-Mev, 0.75-Mev, 0.85-Mev, 0.98-Mev, 1.33- 
Mev, 1.58-Mev, and 1.74-Mev. Coincidence measurements 
of gamma-gamma coincidence are reported. A decay 
scheme for this nuclide is proposed. 

A tracer experiment to test the efficiency of the sepa- 
ration and detection of zinc in qualitative analysis is re- 
ported. Results show very little coprecipitation or occlu- 
sion of the zinc ion in the qualitative analysis scheme. 

The more complex instruments used in the research are 
described as to operation and maintenance. The analysis 
of the data obtained from these instruments are described 
with particular emphasis on the analysis of gamma ray 
spectra. 103 pages. $1.29. Mic 55-339 


A STUDY OF COORDINATION COMPOUNDS OF ALKYL 
SUBSTITUTED PHOSPHINES AND AMINES. STUDIES IN 
THE SYNTHESIS OF ALKYLPHOSPHINES. 


(Publication No. 12,671) 
John Thomas Yoke, III, Ph.D. 
University of Michigan, 1954 


An electrostatic model of a coordination compound pic- 
tures an interaction between the central metal ion and the 
dipole of the ligand. The total dipole moment is the sum of 
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the permanent moment and the product of the polarizabil- 
ity and the electrostatic field strength. 

The coordination compounds of alkyl substituted amines 
and phosphines permit a study of the effects of variation of 
the permanent dipole moment and polarizability of the li- 
gands upon the properties of the complexes. 

The purpose of this investigation is to prepare and 
study the coordination compounds of alkylphosphines and 
the analogous amines with metal halides, especially co- 
balt (II) chloride. The inadequacy of known methods for 
the preparation of alkylphosphines requires an investi- 
gation into the field of synthesis of these compounds. 

A standard high vacuum line was used in studying the 
pressures of the volatile bases in equilibrium with the an- 
hydrous salt, and in much of the synthetic work on alkyl- 
phosphines. 

The tertiary alkylphosphines were prepared by a stand- 
ard reaction, the action of the Grignard reagent on phos- 
phorus trichloride. It was found that the Grignard reagent 
is too active an alkylating agent to be used in the prepa- 
ration of alkyldichlorophosphines; EtPCl, and n-PrPCl, 
were prepared by the alkylation of PCl, with the corre- 
sponding tetraalkyl lead compounds. 

Primary alkylphosphines were prepared both by a 
known procedure, the reaction of alkyl halides with NaPH,, 
and by a new reaction, the reduction of chlorophosphines 
with LiAlH,. This new reaction was applied to PCl,, 
CeHsPCl2, and EtPCl2, and is found to be the best labora- 
tory scale preparation of high-purity PH;, and of C,H;PH,2 
and EtPH,. During the preparation of EtPH, by this 
method the reaction between EtPH2 and LiAlH, to give Hz 
and LiAl( PHEt), was observed. EtPH,.is obtained by hy- 
drolysis of this compound. 

The reduction of PCl; with LiH gave mostly red phos- 
phorus. 

The disproportionation of primary alkylphosphines to 
give PH, and tertiary phosphines was observed, and found 
to be catalyzed by alkyl iodides. 

It was found that EtPH, does not react with AlH, at 
room temperature, and that PH; does not react with NaH 
at 125° 

Isothermal pressure measurements on the systems 
Et, N-CoCl,, Et,P-CoCl,, and Me, P-CoCl, indicate the ex- 
istence of the compounds CoCL;:Et,N, CoCL,°2 Et,P, 

2 CoCl,*3 Me,P. The coordination compounds CoCl,-Me.N, 
CoClL,EtPH,, and AlCl,‘EtPH, were also prepared. 

The dissociation pressure of the alkylphosphine com- 
plexes are lower than those of the corresponding amine 
complexes. Et,N is displaced from its CoCl, complex by 
Et,P. 

Comparing the analogous substituted amine and alkyl- 
phosphine complexes it is concluded that not only are more 
molecules of alkylphosphine bound to cobalt, but also that 
the alkylphosphine complexes are more stable. 

76 pages. $1.00. Mic 55-340 
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PART ONE: SYNTHETIC STUDIES OF 
a-HYDROXYPHOSPHONIC ACIDS AND THEIR ESTERS. 
PART TWO: SYNTHETIC STUDIES OF 
2-SUBSTITUTED PHENOTHIAZINES. 

PART THREE: ATTEMPTED SYNTHESIS OF 
B-(4- PYRIDYL)-ISOPROPYLAMINE. 


(Publication No. 13,830) 


John Belton Clements, Ph.D. 
University of Virginia, 1955 


Part One describes the synthesis of a-hydroxyphos- 
phonic acids and their esters which contain a nitrogen- 
bearing heterocyclic radical. The following esters were 
synthesized by condensation of the appropriate hetero- 
cyclic aldehyde with diethyl phosphite: diethyl a-hydroxy- 
a-(4-pyridyl)-methylphosphonate, diethyl a-hydroxy-a-(3- 
isoquinolyl)-methylphosphonate, diethyl a-hydroxy-a-|[4- 
(6-hydroxy)-pyrimidyl]-methylphosphonate, diethyl 
a-hydroxy- a-(2-pyridyl)-methylphosphonate and diethyl 
a-hydroxy-a-[4-(2-ethylmercapto-6-hydroxy)-pyrimidy]]- 
methylphosphonate. The first three esters were hydro- 
lyzed in concentrated hydrochloric acid to the correspond- 
ing acids, the fourth could not be hydrolyzed and the fifth 
suffered hydrolysis of the ethylmercapto group as well as 
ester hydrolysis. 

Part Two describes the syntheses of 2-substituted 
phenothiazines. 10-Acetylphenothiazine was chloroacetyl- 
ated to 2-chloro-10-acetylphenothiazine. The position of 
the chloroacetyl group was proved by degradation to the 
known phenothiazine-2-carboxylic acid. A simplified 
method of synthesis of this acid is described. 2-Chloro- 
acetylphenothiazine served in the preparation of 2-dialkyl- 
aminoacetylphenothiazines and also as the starting mate- 
rial for reduction to 2-chloro-1-(phenothiazinyl)-ethanol. 
A similar reduction of methyl phenothiazinyl-2-carboxylate 
furnished phenothiazinyl-2-methanol. Wolff-Kishner re- 
duction of 2-acetylphenothiazine gave 2-ethylphenothiazine 
in good yields. Additional reactions with 2-acetylpheno- 
thiazine, such as a Mannich reaction and a Willgerodt re- 
action are described. 7-Acetyl-7-benzo-[c]-phenothiazine 
was subjected to a Friedel and Crafts reaction with acetyl 
chloride and the N-acetyl was removed by acid hydrolysis. 
The position of the acetyl group in the resulting x-acetyl- 
7-benzo-[c]-phenothiazine was not established. 

Part Three describes an attempt to synthesize f-(4- 
pyridyl)-isopropylamine by condensing pyridine-4-aldehyde 
with nitroethane and reduction to the 1-(4-pyridyl)-2-nitro- 
propene-1 with lithium aluminum hydride. The reaction 
sequence broke down when the condensation of pyridine-4- 
aldehyde with nitroethane failed to yield 1-(4-pyridyl)-2- 
nitropropene-1 under a variety of conditions. The nitro 
alcohol, 1-(4-pyridy])-hydroxy-2-nitropropane, or tars 
were found as the reaction products. 

109 pages. $1.36. Mic 55-341 
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THE CHEMISTRY OF 
THE HYDRAZYL FREE RADICALS 


(Publication No. 14,036) 


Amedeo Filiberto D’Adamo, Jr., Ph.D. 
Rutgers University, 1955 


Interest in the relationship between free radical struc- 
ture and the linewidth of paramagnetic resonance absorp- 
tion led to the choice of radicals of the hydrazyl type for 
further study. The available information on compounds of 
this class indicated that a series containing the B-picryl 
group and two a-phenyl groups with para substituents 
should be capable of synthesis and should be reasonably 
stable with respect to dimerization to the tetrazane. 

By reduction of N-nitrosodiarylamines with LiAlH,, 
unsym. diarylhydrazines were obtained. Reaction of these 
compounds with picryl chloride and pyridine yielded 
picryldiarylhydrazines which were oxidized to the required 
hydrazyls with lead dioxide. 

The data obtained on the linewidth of paramagnetic 
resonance absorption of the free radicals indicate signifi- 
cant trends. Substituents having negative Hammett sigma 
values cause line-narrowing while those substituents with 
positive sigma constants broaden the resonance line in the 
few hydrazyls available for study. These results are in- 
terpreted by examining the resonance structures of the 
compounds involved. It has been found that those substitu- 
ents which contribute to the delocalization of the odd elec- 
tron narrow the linewidth. Substituents having positive 
Sigma constants do not aid the delocalization of the odd 
electron; in these cases line-broadening is observed. 

Similarly, an interpretation of the effect of substituents 
on the degree of dissociation of the hydrazyls has been 
presented. 88 pages. $1.10. Mic 55-342 


N-ARYLSULFONYL AMINO ACIDS: A NEW CLASS 
OF ACID RESOLVING AGENTS 


(Publication No. 12,969) 


Frank Elisha Eastes, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor A. W. Ingersoll 


A program has been in progress for many years in this 
laboratory to study the general problem of resolving ra- 
cemic compounds into their optically active antipodes. 
Much of the work has been devoted to the preparation of 
various optically active acids and bases and to the testing 
of these substances as resolving agents. The present in- 
vestigation, which is a part of this general program, is 
concerned specifically with the study of five N-arylsulfonyl 
amino acids; N-p-toluenesulfonyl-L-glutamic acid, N-f- 
naphthalenesulfonyl-L-glutamic acid, O,N-di-p-toluene- 
sulfonyl- L-tyrosine, O,N-di-benzenesulfonyl- L-tyrosine 
and N-p-toluenesulfonyl- L-leucine. 

Practical procedures were developed for large scale 
preparation and purification of each of these acids, most 
of which were obtained in good yield from the technical 
grade parent amino acid. 

Each of the acids under consideration was tested as a 





potential resolving agent by attempting the resolution of 
fifteen selected racemic amines. The amines that were 
used were chosen so as to include a widely representative 
variety of structural types and molecular weights. The 
amines were: dl-a-phenylethylamine, dl-a-p-tolylethyl- 
amine, dl-a-p-chlorophenylethylamine, dl-a-p-xenylethyl- 
amine, dl-a-phenyl-n-propylamine, dl-o-methylcyclo- 
hexylamine, dl-a-fenchylamine, dl-8-heptylamine, dl-{- 
octylamine, dl-s-butylamine, dl- 1-amino-2-propanol, 
dl-propylenediamine, dl-noval diamine, dl-lysine, and dl- 
histidine. It was believed at the outset that the potential 
usefulness of the acids might be reasonably judged by their 
suitability for the resolution of the amines included in this 
list. 

The experimental work, which involved seventy-five 
separate resolution experiments, was facilitated by the use 
of a new technique which made it possible to conduct small 
scale (0.01 mole) resolution experiments and to detect with 
certainty when resolution of the amine was being accom- 
plished, without excessive expenditure of time or materials. 
Essentially, the technique was to regenerate a small 
quantity of crude amine from either the head or foot frac- 
tion of the salts from the resolution experiment, convert 
the amine into the salicylidene derivative and examine a 
solution of this derivative for optical activity. The success 
of such a procedure depends upon the fact that a salicyl- 
idene derivative usually has a specific rotation many times 
greater than that of the parent amine. 

As a result of this series of small scale experiments, 
all of the amines listed above except dl-a-phenyl-n-propyl- 
amine, dl-a-fenchylamine, dl-noval diamine and dl-histi- 
dine were resolved, either partially or completely, by one 
or more of the acids being tested to give a total of twenty- 
seven resolutions. Several of the most promising resolu- 
tions were repeated on larger scales and developed into 
practical procedures. 

The following amines were resolved by N-p-toluene- 
sulfonyl-1-glutamic acid: dl-a-phenylethylamine, dl-p- 
tolylethylamine, dl-8-octylamine, and dl-a-p-chlorophenyl- 
ethylamine. The resolution of dl-a-p-chlorophenylethyl- 
amine was developed into a practical procedure to obtain 
the (+)-amine in good yield. This amine had not been re- 
solved previously although some fifteen of the known re- 
solving agents had been tried. 

N- 8- Naphthalenesulfonyl- L-glutamic acid resolved 
dl-a-phenylethylamine, dl-a-p-tolylethylamine, dl-a-p- 
chlorophenylethylamine, dl-$-heptylamine, dl-f-octyl- 
amine, dl-a-p-xenylethylamine, dl-o-methylcyclohexyl- 
amine, and dl-1-amino-2-propanol. 

dl-a-Phenylethylamine, dl-a-p-chlorophenylethylamine, 
dl-a-p-tolylethylamine, dl- 1-amino-2-propanol, dl-s-butyl- 
amine, and dl-§-heptylamine were resolved by O,N-di-p- 
toluenesulfonyl- L-tyrosine. The resolution of dl-1-amino- 
2-propanol gives a high yield of the (-)-amine and is by far 
the most convenient resolution that has been reported. 

The amines resolved by O,N-di-benzenesulfonyl-L- 
tyrosine were: dl-a-p-xenylethylamine, dl-propylene- 
diamine, dl-lysine and dl-a-p-tolylethylamine. This reso- 
lution of dl-a@-p-xenylethylamine is probably the most 
practical reported resolution of this compound. 

N- p- Toluenesulfonyl- L-leucine resolved dl-a-phenyl- 
ethylamine, dl-a-p-tolylethylamine, il-a-p-chlorophenyl- 
ethylamine, dl-a-p-xenylethylamine and dl-propylene- 
diamine. The resolution of dl-a-p-chlorophenylethylamine 
proceeds rapidly and gives the (-)-amine in good yield. 
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The resolution of dl-propylenediamine was also developed 
into a practical procedure. 

The results of this study have shown the rather wide 
usefulness of these N-arylsulfonyl amino acids as resolv- 
ing agents. The new technique for detecting resolution in 
small scale resolution experiments of primary amines has 
also been shown to be convenient. This study has resulted 
in the resolution of several amines which are of uSe as 
basic resolving agents and others which are of biochemi- 
cal interest. 181 pages. $2.26. Mic 55-343 


STERIC, ELECTRONIC, AND ACID-BASE EFFECTS 
ON THE RING-CHAIN TAUTOMERISM OF 
B-HYDROXYETHY LAMINODESOXYBENZOINS 


(Publication No. 13,835) 


Claibourne Eugene Griffin, Jr., Ph.D. 
University of Virginia, 1955 


This dissertation describes an investigation of the fac- 
tors which influence the equilibrium between the chain and 
cyclic tautomers of hydroxyethylaminodesoxybenzoins. 
The effects of structural alterations, electronic activation 
and deactivation, and acidic and basic media were investi- 
gated. 

It had previously been shown that hydroxyethylamino- 
desoxybenzoins exist predominately in the cyclic form 
when the amino group is tertiary, and predominately in the 
acyclic or chain form when the amino group is secondary. 
In the first study it was found that the presence of suffi- 
ciently bulky groups in the positions alpha to the amino 
group could produce a preponderance of the cyclic tauto- 
mer in secondary amino ketones; and by the substitution 
of suitably chosen groups it was possible to produce a type 
of compound in which the equilibrium mixture consisted of 
approximately equal concentrations of each of the tauto- 
mers. These results have been interpreted on the basis of 
the realtive stability of the two tautomers; stability has 
been shown to be a resultant of two opposing or contribut- 
ing factors, steric repulsions and the inherent stabilities 
of the chemical groupings involved in the tautomerism. 

It has been further shown that the equilibrium between 
the chain and cyclic tautomers is a mobile equilibrium and 
sufficiently sensitive to be shifted by the effects of elec- 
tronic activation or deactivation of the benzoyl group of 
the desoxybenzoin moiety of the molecule where other fac- 
tors remain constant. 

The consequences of these effects on the equilibrium 
have been studied by both spectral and chemical methods. 
The chemical studies have led to the preparation of three 
new series of compounds derived from the amino ketones: 
amino dialcohols, dihydro-1,4-oxazines and the peroxides 
of the oz:azines. It has been shown that the oxazines are 
susceptible to oxidation and the products have been identi- 
fied as peroxides which possess a cyclic structure. 

The effect of acid on the equilibrium was to produce a 
shift in favor of the cyclic tautomer, and this effect has 
been attributed to activation of the benzoyl group by proto- 
nation and also to the destruction of certain hydrogen 
bonded forms of the chain tautomer by protonation. The 
free bases of these amino ketones have been shown to 
possess a higher concentration of the chain tautomer in 





their equilibrium mixtures than do the corresponding 
hydrochlorides. This phenomenon has been interpreted in 
terms of four possible factors: hydrogen bonding, steric 
hindrance inherent in the ammonium ion, possible inter- 
actions between the protonated nitrogen atom and the car- 
bonyl group, and hydrolysis at high dilution. 

The spectra of the amino ketones in basic media at first 
seemed to indicate a shift in the equilibrium in favor of the 
chain tautomer, but these spectra have been shown to be the 
result of benzoyl-like absorption by the anions of the cyclic 
tautomer rather than of any significant increase in the 
concentration of the chain tautomer. The absorbing 
chromophore in the cyclic anion has been shown to be the 
benzoxide ion by analogy to the ultraviolet absorption spec- 
tra of a number of simpler compounds unequivocably con- 
taining this anion. The existence of the cyclic anion has 
been demonstrated by conductrimetric titration studies and 
determinations of the acidity of the hydroxyl group of the 
cyclic tautomer. The unusually long wave length of ab- 
sorption of this anion has been attributed to the inductive 
effect exhibited by the negatively charged oxygen atom of 
the ion. 

The sodium isopropoxide reductions of certain com- 
pounds existing predominately in the cyclic structure have 
been achieved and the success of these reactions has been 
discussed in relation to the failure of reduction of the same 
compounds by aluminum isopropoxide. 

150 pages. $1.88. Mic 55-344 


SOME CHEMICAL PROPERTIES OF 
THE ALIPHATIC OXAMIDINES 


(Publication No. 13,745) 


Warren Eugene Hoffman, Ph.D. 
The University of Buffalo, 1955 


This work represents the first concerted effort to study 
the chemical properties of aliphatic oxamidines. 

In a test for heat stability, di-n-butyloxamidine was 
found to be stable at or near its melting point for several 


hours. 
The basicity of the oxamidines was demonstrated by the 


preparation of a variety of acid salts. Picric acid salts 
have the formula 


( RNH- C+ 2° 2 C,H NO.) 30H ° 
HN 


Oxalates, hydrobromides, carbonates and nitrites formed 
readily, however, acetates and sulfates could not be iso- 
lated. 

Copper and nickel complexes having the formula, 


HN 


were readily isolated. The copper complexes were red and 
showed a change in color from red to blue above 80° C., 
while the nickel complexes were yellow and orange and 
showed no such color change on heating. Dark brownish- 
red manganese complexes proved to have the formula, 


(RNHC}, ‘MnCl, 4H,0 . 
II 
HN 
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Cobalt, chromium and iron complexes apparently formed 
in solution but could not be crystallized. 
Attempts to reduce oxamidines with lithium aluminum 
hydride and with sodium and acetic acid in ether failed. 
Reactions with aliphatic acid anhydrides or acid chlo- 
rides yielded only disubstituted oxamides, 


(R- C- NH- Ch ’ 


O O 


regardless of the oxamidine used. On the other hand, ben- 
zoic anhydride or benzoyl chloride produced substituted 
oxamidines fitting the formula, 


(RNHC} . 
CoHs-C-N 


O 


Maleic anhydride was shown to react but the product was 
not isolated nor identified. 

In reactions between oxamidines and vicinal bifunctional 
compounds, the aliphatic reagents, ethylene diamine, 2- 
mercaptoethylamine and ethanolamine gave the bicyclic 
compounds, bis-( A*-2-imidazolinyl), bis-( A?-2-thiazol- 
inyl) and bis-( A’-2-oxazolinyl). No product was isolated 
from the reaction with ethylene glycol. The aromatic 
compounds o-phenylenediamine, 2-aminobenzenethiol and 
O-aminophenol yielded fluoflavin, bisbenzothiazole and di- 
phendioxazine. It was impossible to characterize the prod- 
uct from catechol. 89 pages. $1.11. Mic 55-345 


CONTRIBUTIONS TO THE SYNTHESIS OF PEPTIDES 
(Publication No. 13,869) 


Alvin Richard Ingram, Ph.D. 
University of Pittsburgh, 1955 


.Recent advances in understanding of the structure and 
physiological importance of natural peptides have acceler- 
ated interest in the synthesis of these compounds from the 
25 natural a-amino acids. The overall objectives have 
been not only the synthesis of the complex natural peptides 
but also the synthesis of simpler peptides with specific 
physiological activity. This investigation was concerned 
mainly with the preparation of a-amino acid derivatives 
which were susceptible to peptide formation. Particular 
attention was given to the study of L-glutamic acid deriva- 
tives. 

It was found that p-toluenesulfonyl-L-glutamic acid 
(tosyl-L-glutamic acid) was a useful starting material for 
synthesizing a-L-glutamyl peptides. Experimentally, the 
following sequence of reactions was employed: preparation 
of 1-tosyl- L-pyrrolid-5-one-2-carboxyl chloride from 
tosyl- L-glutamic acid; coupling of this chloride with an 
amino acid (i.e. glycine or L-leucine) in the presence of 
alkali; and treatment of the resultant tosyl- L-pyrrolid-5- 
one-2-carboxyl amino acid with excess alkali to give a 
tosyl-a-L-glutamyl-amino acid. The tosyl group could be 
removed by treatment with sodium in liquid ammonia to 
give the free dipeptide. 

It was found that the type of solvent used as reaction 
medium exerted a pronounced influence on the purity of 
carbobenzoxy-L-glutamic acid a-carbobenzoxyhydrazide 
prepared from carbobenzoxy-L-glutamic acid anhydride 





and carbobenzoxyhydrazine. This compound was identical 
with the product isolated from the papain-catalyzed re- 
action between carbobenzoxy-L-glutamic acid and carbo- 
benzoxyhydrazine. These observations confirmed the 
specificity of the “anhydride” and the “enzymatic” methods 
for directing reaction to the a@-carboxyl group under cer- 
tain circumstances. 

The preparation of carbobenzoxyamino acid phthaloyl- 
hydrazides has been achieved with three amino acids, gly- 
cine, alanine, and phenylalanine. The method involved 
heating at reflux a solution of carbobenzoxyamino acid 
hydrazide and phthalic anhydride in glacial acetic acid. It 
has been shown that it is possible to remove the phthaloyl 
group by treatment with hydrazine without affecting the 
carbobenzoxy group. It was found that an unstable inter- 
mediate addition compound was formed between hydrazine 
and carbobenzoxy glycine phthaloylhydrazide. The re- 
generated hydrazides were separated from 1,2,3,4-tetra- 
hydrophthalazine-1,4-dione by extraction of the reaction 
products with chloroform. It was also demonstrated that 
the carbobenzoxy group could be removed by hydrogenation 
without affecting the phthaloylhydrazide group. These find- 
ings should enable the preparation of peptides via the 
hydrazide end of the molecule following removal of the 
phthaloyl protecting group and via the amino end of the 
molecule following removal of the carbobenzoxy group. 

99 pages. $1.24. Mic 55-346 


PRODUCTS FROM THE CONDENSATION OF 
ACETOPHENONE BY POLYPHOSPHORIC ACID 


(Publication No. 13,500) 


Richard Lynn Johnson, Ph.D. 
University of Tlinois, 1955 


A plausible mechanism for the formation of the yellow 
hydrocarbon derived from acetophenone by the action of 
polyphosphoric acid has been proposed. It involves the for- 
mation of dypnone, its cyclization to form an indenol, and 
the subsequent condensation with dypnone or two molecules 
of acetophenone, after which another cyclization results in 
the formation of the hydrocarbon. 

The yellow hydrocarbon has been found to react with 
hydrogen peroxide in acetic acid-acetic anhydride solution 
to form a polyacetate. This ester resists hydrolysis, but 
may be converted to a polyalcohol by reduction with lithium 
aluminum hydride. 

Reaction of the yellow hydrocarbon with sodium in liquid 
ammonia produces a hexahydro derivative whose ultra- 
violet spectrum is that predicted for a phenylindene with 
two isolated phenyl groups on a separate strainless ring. 

N-Bromosuccinimide reacts with the yellow hydrocarbon 
in glacial acetic acid to produce a mixture of brominated 
compounds. An alcohol, C;,H2-OBr can be separated from 
this mixture. These compounds react with methanolic po- 
tassium hydroxide to form a monomethoxyl derivative. 

This derivative or the brominated mixture reacts with 
hydrobromic acid to form a dibromide, C,.H.,Br,. The di- 
bromide reacts with ethanolic or methanolic potassium 
hydroxide to form a methyl ether or an ethyl ether. These 
ethers contain one bromine atom. Allyl alcohol reacts with 
the brominated mixture to yield a dihydro derivative, 
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previously produced by the action of lithium aluminum 
hydride on the yellow hydrocarbon. 

Refluxing the yellow hydrocarbon with hydrobromic 
acid in glacial acetic acid causes isomerization to a white 
hydrocarbon which fluoresces blue-white under ultraviolet 
radiation. The spectrum of this hydrocarbon is similar to 
that of 1,3,9-triphenylfluorene and it is presumed that this 
hydrocarbon is 1,3,9-triphenyl-9-methylfluorene. 

61 pages. $1.00. Mic 55-347 


SYNTHESIS OF TRYPTOPHAN ANTAGONISTS 
(Publication No. 13,517) 


Richard Edward Lyle, Ph.D. 
University of Tlinois, 1955 


A number of substances closely related to the essential 
amino acid tryptophan, but differing from it by having addi- 
tional groups or atoms as substituents, are known to func- 
tion as tryptophan antagonists. Of particular interest are 
the 6-alkyltryptophans and homotryptophan, which have a 
strong anti-viral activity towards Lansing poliomyelitis 
virus in mice. The required dosages of amino acid are 
large, however, and it is desired to find compounds which 
will be effective at lower levels. 

To make it available for evaluation 6-chlorotryptophan 
was synthesized. The following synthetic route, patterned 
after the Moe-Warner synthesis of troptophan, (1) was 
used: m-chloroaniline, m-chlorophenylhydrazine, y, y- 
dicarbethoxy-y-acetamidobutryaldehyde m-chlorophenyl- 
hydrazone, ethyl a-acetamido- a-carbethoxy-8-(6-chloro- 
skatyl)-propionate, a-acetamido- a@-carboxy-#-(6-chloro- 
skatyl)-propionic acid, acetyl-6-chlorotryptophan, and 
6-chlorotryptophan. 

Another substance of great structural similarity to 
tryptophan is the indazole analog. In this substance, the 
3-indole system of tryptophan is replaced by the 3-inda- 
zole system. This compound, which has been called 
tryptazan, does not possess the anti-viral properties of 
the substituted tryptophans, yet it does have strong activity 
as an antagonist in yeast systems, in which the substituted 
tryptophans are inactive. It was desired, therefore, to in- 
vestigate synthetic approaches to new isomers of trypta- 
zan, especially that one in which the 3-indazole group has 
been replaced by the 6-indazole group. 

Attention was first directed towards the synthesis of 
indazoles substituted in the 6-position with functional 
_ groups capable of being converted to the amino acid side 

chain. The facile conversion of 2-amino-4-nitrotoluene to 
6-nitroindazole by diazotization in glacial acetic acid so- 
lution (2) suggested that similar ring closures could be 
effected with other groups present. Thus, 6-carbo- 
methoxyindazole was synthesized via the following routes: 
p-toluic acid, 2-nitro-p-toluic acid, methyl 2-nitro-p- 
toluate, methyl 2-amino-p-toluate, and 6-carbomethoxy- 
indazole. An attempted conversion of this compound to 
6-N,N-dimethylcarbamylindazole, the next step in the pro- 
posed synthesis of the tryptazan isomer, was unsuccess- 
ful. Therefore, a direct synthesis by the following route 
was attempted: 2-nitro-p-toluic acid, 2-nitro-p-toluyl 
chloride, 4-(N,N-dimethylcarbamyl)-2-nitrotoluene, 4- 
(N,N-dimethylcarbamyl)-2-aminotoluene, and 





6-N,N-dimethylcarbamylindazole. The product isolated in 
the ring closure was not the indazole, however, but was 4- 
(N, N-dimethylcarbamyl)-2-hydroxytoluene. Likewise, an 
attempted synthesis of 6-carboxyindazole from 2-amino-p- 
toluic acid failed, the product isolated being 2-acetoxy-p- 
toluic acid. A synthesis of 6-cyanoindazole via the follow- 
ing route was successful: p-tolunitrile, 2-nitro-p-tolu- 
nitrile, 2-amino-p-tolunitrile, and 6-cyanoindazole. This 
product can be converted to 6-carboxyindazole in better 
overall yield than was obtained in the direct synthesis. 
The 6-cyanoindazole was converted to 6-acetylindazole. 
An attempted conversion of this compound to the a-alanine 
derivative, a-amino-a-(6-indazolyl)-propionic acid was 
unsuccessful. 69 pages. $1.00. Mic 55-348 


1. O. A. Moe and D. T. Warner, J. Am. Chem. Soc., 70, 
2765 (1948). 
2. E. Nolting, Ber., 37, 2556 (1904). 


I. SYNTHESIS OF 
2,2,4- TRIMETHYL-4- PHENYLPENTANE AND 
2,2,4- TRIMETHYL-4- CYCLOHEXYLPENTANE. 
REACTIONS OF 
2,2,4- TRIMETHYL-4- PHENYLPENTANE. 
II. STUDIES ON THE ISOMERIZATION 
OF HYDROCARBONS: A. ISOMERIZATION OF 
METHYL-C**-CYCLOHEXANE. 

B. GAMMA IRRADIATION AS A MEANS OF INITIATING 
THE ISOMERIZATION OF METHYLCYCLOPENTANE. 
C. THE EFFECT OF GAMMA IRRADIATION 
ON THE ISOMERIZING PROPERTIES 
OF AN ALUMINA CATALYST. 


(Publication No. 13,118) 


Ralph W. Myerholtz, Jr., Ph.D. 
Northwestern University, 1955 


2,2,4- Trimethyl-4-phenylpentane and 2,2,4-trimethyl- 
4-cyclohexylpentane of high purity were synthesized in 
good yield from 2,2,4-trimethyl-4-(p-hydroxypheny]l)- 
pentane. 2,2,4-Trimethyl-4-phenylpentane was found to be 
quite stable in the presence of sulfuric acid, hydrogen fluo- 
ride, or ferric chloride. On the basis of these experiments 
it was concluded that in the reaction of benzene with diiso- 
butylene and sulfuric acid depolymerization occurs prior 
to the alkylation of benzene. 

Methyl-C**-cyclohexane was synthesized and then re- 
acted with aluminum bromide and hydrogen bromide in the 
presence of s-butyl bromide for 21 hours at room temper- 
ature. Thirty-one per cent of the total activity in the re- 
covered methylcyclohexane was found to reside in the ring. 
When s-butyl bromide was omitted, only 2% of the activity 
entered the ring. The data show that methylcyclohexane, 
contrary to earlier reports, does not remain unchanged 
under these conditions, but actually is transformed into a 
new species normally indistinguishable from the starting 
material. 

The use of gamma irradiation from a Co” source to 
initiate the isomerization of methylcyciopentane was also 
investigated. When a mixture of methylcyclopentane, 
aluminum bromide, and hydrogen bromide was irradiated 
for 16 hours, isomerization to cyclohexane occurred to the 
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extent of 54%. When the irradiation was limited to two 
hours, only about 2% isomerization occurred. Irradiation 
of methylcyclopentane and aluminum bromide for 16 hours 
produced 11% isomerization, but irradiation of methyl- 
cyclopentane and hydrogen bromide for 16 hours caused no 
isomerization. 

A study was made of the effect of gamma irradiation on 
the isomerizing properties of an alumina catalyst. 
Alumina pills alone, as well as in the presence of cyclo- 
hexane, distilled water, or 3% solutions of sodium chloride 
or sodium fluoride were irradiated by a Co®™ source. 

The recovered catalyst was then tested for “acidity” by 
passing cyclohexene over it. In all cases, the cyclohexene 
remained unchanged and it was concluded that irradiation 
of an alumina catalyst under the conditions studied had no 
effect on its isomerizing properties. 

133 pages. $1.66. Mic 55-349 


THE ALKYLATION AND ACYLATION 
OF CERTAIN TAR BASES 


(Publication No. 13,885) 


Carl Osuch, Ph.D. 
University of Pittsburgh, 1955 


The object of this investigation was the preparation of 
pyridine-containing ketones in which the carbonyl group is 
separated from the 2-, 3- or 4-pyridyl group by one car- 
bon atom. Compounds of this type may be obtained by the 
reaction of an alkali metal derivative of the appropriate 
2-, 3- or 4-alkylpyridine with esters. The necessary 
alkylpyridines also may be obtained in this way by replac- 
ing the ester with an appropriate alkyl halide. 

The higher homologues of 2-picoline have been pre- 
pared in good yields (73 to 92 per cent) by treating two 
equivalents of 2-picolyllithium, prepared from the reaction 
of phenyllithium with 2-picoline, with one equivalent of an 
alkyl halide. That the anions of the higher 2-alkylpyridines 
do not exist to any appreciable extent in the reaction mix- 
tures was shown by the fact that the addition of methyl 
benzoate to a reaction mixture containing 2-picolyllithium 
and either 2-ethyl- or 2-isobutylpyridine gave only 2- 
phenacylpyridine and none of the other possible ketones, 
a-(2-pyridyl)propionphenone or a-(2-pyridyl)isovalero- 
phenone. | 

The addition of 4-picoline to methyllithium, studied in 
connection with acylation reactions, has been shown to 
give 4-picolyllithium. The reactions of several alkyl hal- 
ides with this tar base anion have given good yields (68 to 
90 per cent) of 4-alkylpyridines. 

2-Ethyl- and 2-isobutylpyridine have been acylated by 
converting these tar bases to their anions with phenyl- 
lithium followed by the addition of esters. Aromatic and 
heterocyclic esters produce ketones while aliphatic esters 
produce both ketones and, to some extent, carbinols which 
arise from the addition of the lithium derivative of the tar 
base across the carbonyl group of the initially formed 
ketone. 

When 4-picoline was allowed to react by the Standard 
Addition Technique (i.e., addition of the tar base to the 
organolithium compound) with phenyl-, methyl- and n- 
butyllithium, with or without the subsequent addition of an 





ester, the main reaction which occurred was the addition of 
the organolithium compound across the azomethine linkage 
of the 4-picoline to give phenylated, methylated, and n- 
butylated methyl pyridines, respectively. When these re- 
actions were repeated using the Reverse Addition Tech- 
nique (i.e., addition of the organolithium compound to the 
tar base), and methyl benzoate was employed as the acylat- 
ing ester, 4-phenacylpyridine was obtained in 22, eight and 
40 per cent yields using phenyl-, ethyl- and n-butyllithium, 
respectively, as the condensing agent. In each case, the 
formation of azomethine addition products was less than 
that obtained by the use of the Standard Addition Technique. 

Grignard reagents failed to convert 4-picoline to its 
anion. Instead, a complex was formed between the 4-pico- 
line and each of the Grignard reagents which reacted with 
esters to give the normal products expected from the re- 
action of esters with Grignard reagents in the absence of a 
tar base. 

The acylation of 4-picoline has been found to be suc- 
cessful if methyllithium in ether or sodium amide in liquid 
ammonia is used for formation of the anion of this tar base. 
A series of 4-picolyl ketones has been prepared using these 
condensing agents. 

3-Picoline could not be acylated using either phenyl- or 
methyllithium as the condensing agent and methyl benzoate 
as the acylating ester. The sodium amide-liquid ammonia 
procedure, useful for the acylation of 4-picoline, was only 
partially successful with 3-picoline. However, lithium di- 
isopropylamide in ether and potassium amide in liquid am- 
monia have been successfully employed as condensing 
agents for the acylation of 3-picoline with methyl benzoate 
to give the previously unreported 3-phenacylpyridine. 

151 pages. $1.89. Mic 55-350 


STUDIES OF ALUMINUM CHLORIDE CATALYZED 
FRIES REARRANGEMENTS AND SULFURIC ACID 
CATALYZED CONDENSATIONS OF 
CERTAIN AROMATIC COMPOUNDS 


(Publication No. 13,592) 


Elwin Burton Webb Ovist, Ph.D. 
Kansas State College, 1955 


The sulfuric acid catalyzed condensation of benzhydrol 
with methylbenzenes gave diphenylcarbinylated products in 
65 to 95 per cent yield. Toluene, the xylenes, and mesity- 
lene were diphenylcarbinylated. 

The rearrangement of chloretone and 1,1,1,3-tetra- 
chloro-2-methyl-2-propanol catalyzed by 100 per cent sul- 
furic acid gave alpha-chloroisobutyryl chloride and alpha,- 
beta-dichloroisobutyryl chloride in 65 and 47 per cent 
yield, respectively. 

1- Trichloromethyl-1-cyclohexanol, 1,1,1-trichloro-2- 
methyl-2-butanol, and 1,1,1-trichloro-2-methyl-2-octanol 
were prepared in 10 to 35 per cent yield by the conden- 
sation of cyclohexanone, 2-butanone, and 2-octanone with 
chloroform promoted by potassium hydroxide in the ab- 
sence of solvent other than excess ketone. 

The chlorination of 1,1, 1-trichloro-2-methyl-2-carbi- 
nols with sulfuryl chloride gave predominately alpha chlori- 
nation. 

Eleven aryl alpha-chloroisobutyrates were prepared in 
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which the phenyl substituents were: none, 4-chloro-, 2- 
chloro-4-t-butyl-, 4-chloro-2-methyl-, 4-t-butyl-, 4-iso- 
propyl-, 4-chloro-3,5-dimethyl-, 4-chloro-2-isopropyl-5- 
methyl, 4-cyclohexyl-, 4-methyl-, and 5-isopropyl-2- 
methyl-. 

Two aryl alpha,beta-dichloroisobutyrates were pre- 
pared in which the phenyl substituents were: 4-chloro-, and 
2,4-dimethyl-. 

Six phenyl di-(alpha-chloroisobutyrates) were prepared: 
phenyl-1,4-, phenyl-1,3-, phenyl-1,2-, 4-chlorophenyl-1,3-, 
3-chlorophenyl-1,4-, and 3-methylphenyl-1,4-. 

Aluminum chloride, sodium hydroxide, or pyridine were 
used as the condensing agents. Only pyridine gave satis- 
factory yields of the diesters. The yields were 65 to 93 
per cent. | 

Several of the esters were subjected to the Fries Re- 
arrangement and the following 7-hydroxy-2-methyl-1- 
indanones were formed: 4-chloro- (54 per cent), 4-chloro- 
6-methyl- (64 per cent), 4-methyl- (54 per cent), 4-iso- 
propyl- (15 per cent), 4-hydroxy- (29 per cent), 4-hydroxy- 
5-methyl- (14 per cent), 5-hydroxy- (41 per cent), and 4- 
chloro-5-hydroxy- (57 per cent). 

During the Fries Rearrangement of 4-t-butylphenyl 
alpha-chloroisobutyrate and 2-chloro-4-t-butylphenyl 
alpha-chloroisobutyrate the t-butyl group was cleaved and 
5- hydroxy-2-methyl- 1-indanone (64 per cent) and 4 (or 6)- 
chloro-5-hydroxy-2-methyl- 1-indanone (8 per cent) were 
isolated. 

The oximes and copper chelates of several of the 7- 
hydroxy-2-methyl-1-indanones were prepared. 

85 pages. $1.06. Mic 55-351 


PYRIDYLETHYLATION OF AMINES 
(Publication No. 13,889) 


Henry E. Reich, Ph.D. 
University of Pittsburgh, 1955 


It has been found that a number of primary and second- 
ary amines can be pyridylethylated in fair to good yields by 
treating them with 2-vinylpyridine using acetic acid and/or 
sodium metal as the condensing agent(s). 

The following primary amines have been successfully 
pyridylethylated under acidic conditions: methylamine, 
ethylamine, n-propylamine, n-butylamine, isobutylamine, 
aniline, hydroxylamine, cyclohexylamine, benzylamine, 2- 
furfurylamine, and 2-thenylamine. The following secondary 
amines have been also successfully pyridylethylated under 
acidic conditions: dimethylamine, diethylamine, di-n- 
propylamine, di-n-butylamine, diisobutylamine, piperidine, 
morpholine, N-methylaniline, and pyrrolidine. However, 
2-aminopyridine, dicyclohexylamine, diisopropylamine, 
pyrrole, 2,5-dimethylpyrrole, diphenylamine, di-s-butyl- 
amine, and diphenylamine failed to react with 2-vinyl- 
pyridine under acidic conditions. 

Pyrrole and 2,5-dimethylpyrrole reacted readily with 
2-vinylpyridine when sodium metal was used as the cata- 
lyst. 2-Furfurylamine was also pyridylethylated in the 
presence of sodium metal to give a product identical with 
that obtained when this amine was pyridylethylated under 
acidic conditions. 

The products obtained from the pyridylethylation of 





aniline with sodium metal depend on the reaction tempera- 
ture. At a reaction temperature of 100°, there is obtained 
76 per cent of the monopyridylethylated product and seven 
per cent of the dipyridylethylated product. However, when 
the reaction is effected at the reflux temperature (160°) of 
the mixture, three compounds are obtained: (1) 13 per cent 
of the monopyridylethylated product, 2-(2-anilinoethyl)- 
pyridine (m.p. 41°), (2) 15 per cent of the dipyridylethyl- 
ated product, N, N-bis-[2-(2-pyridyl)-ethyl|-aniline (b.p. 
225°/2mm.) and (3) 17 per cent of a compound which melts 
at 137°, 

The 137° compound was shown not to be an isomer of 
the monopyridylethylated aniline since the three isomeric 
nuclear-pyridylethylated anilines and 2-(a-anilinoethyl)- 
pyridine have melting points which are considerably lower 
than 137°, Although the three nuclear-pyridylethylated 
anilines are described in the literature, 2-(a@-anilinoethyl)- 
pyridine is apparently not reported. This compound, melt- 
ing at 67°, was prepared in two ways: (1) the alkylation of 
lithio-aniline with 2-(a-chloroethyl)-pyridine and (2) the 
catalytic reduction of N-phenyl 2-pyridyl methyl ketimine. 

Although the structure of the 137° compound has not 
been completely established, molecular weight determi- 
nations and elemental analyses indicate that it probably 
arises from the interaction of two molecules each of 2- 
vinylpyridine and aniline. 

The sodium-effected pyridylethylation of n-butylamine, 
isobutylamine, cyclohexylamine, dicyclohexylamine, di- 
isopropylamine, di-n-butylamine, diphenylamine, and N- 
methylaniline was unsuccessful. 

It was also possible to pyridylethylate one amine, ani- 
line, by converting it to lithio-aniline and subsequently add- 
ing an equivalent of 2-vinylpyridine. The product, obtained 
in 77 per cent, was identical with that obtained from the 
pyridylethylation of aniline in the presence of acetic acid 
(78 per cent) or sodium metal (76 per cent). Unsuccessful 
attempts were made to pyridylethylate the lithium deriva- 
tives of the following amines: diethylamine, diisopropyl- 
amine, dicyclohexylamine, pyrrole, benzylamine, cyclo- 
hexylamine, 2-thenylamine, and 2-aminopyridine. 

The structures of some of the pyridylethylated amines 
were established by one or more of the following methods: 
(1) the preparation of an authentic sample of the 2-vinyl- 
pyridine-amine adduct by acylating 2-picolyllithium with a 
disubstituted carbamyl chloride followed by the reduction 
of the resulting amide with lithium aluminum hydride, 

(2) preparation of an authentic sample of the monopyridyl- 
ethylated amine by the Mannich reaction, and (3) alkylation 
of the monopyridylethylated amine with methyl] iodide to 
give a known compound. 

By method (1) the structures of the adducts from 2- 
vinylpyridine and dimethylamine, diethylamine, di-n-butyl- 
amine, and N-methylaniline were established. 

By method (2) the structures of the adducts from 2- 
vinylpyridine and dimethylamine, diethylamine, di-n-propyl- 
amine, di-n-butylamine, diisobutylamine, morpholine, and 
piperidine were established. 

By method (3) the structure of the adduct from methyl- 
amine and 2-vinylpyridine and of the compound 


2-C;H4,NCH,CH,NHC,H; , 


from the pyridylethylation of aniline, was established. 
149 pages. $1.86. Mic 55-352 
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A SPECTROPHOTOMETRIC STUDY 
OF RING-CHAIN TAUTOMERISM 


(Publication No. 13,848) 


James Warren Rinker, Ph.D. 
University of Virginia, 1955 


This Dissertation presents a spectrophotometric study 
of the ring-chain tautomerism of unsaturated y-keto acids 
of the benzoylacrylic acid type, and of the 2-aroylcyclo- 
hexanecarboxylic acids. 

Part I is a study of the a- and §-methyl-f-aroyl acry- 
lic acids. The ultraviolet absorption spectra of both the 
a- and B-methyl series, and the B-benzoyl and £-[p- 
bromobenzoyl] series, show that all of the cis acids at 
equilibrium in 95% ethanol exist to the extent of about 80% 
in the cyclic form. The preparation of these and related 
compounds is discussed. The relation of the a-methylene- 
B-aroylpropionic acids to the a-methyl-f-aroylacrylic 
acids is demonstrated by the facile interconversion of 
either to the other. 

In Part III the effect of a para substituent in the phenyl 
ring of the a-methyl-§-aroylacrylic acid system is dis- 
cussed. A strong electron-attracting group, such as chlo- 
rine, would be expected to render the keto group more 
positive, hence more active, and presumably the corre- 
sponding cis acid would be more likely to exist prefer- 
entially in the cyclic form. This para-chloro compound 
was prepared, and detailed infrared and ultraviolet ab- 
sorption analysis showed that it actually was largely 
cyclic. 

An electron-donating group such as methoxyl in the 
para position of the phenyl ring of the a-methyl-f-aroyl- 
acrylic acid system would be expected to deactivate the 
keto carbonyl by electron-donation, rendering it less posi- 
tive; and presumably the corresponding cis acid would be 
less likely to exist preferably in the cyclic form. This 
para methoxyl compound was prepared, and an ultraviolet 
and infrared absorption analysis of it and some related 
compounds showed that it also exists largely in the cyclic 
form. Thus, the somewhat surprising conclusion is drawn 
that para substitution in the phenyl nucleus, in this case at 
least, has no significant effect on the cyclization tendency. 

The preparation and properties of several bromo-f- 
aroylacrylic acids are described in Section IV. The cis 
monobromo acid, cis a-bromo-f-[p-bromobenzoyl] acrylic 
acid, is seen from infrared and ultraviolet absorption data 
to be at equilibrium between cyclic and acyclic forms, with 
the acyclic form predominating. This is to be contrasted 
with the monomethyl cis acids of Section I which exist 
largely in the cyclic form. 

The disubstituted aroylacrylic acids, cis a,B-dibromo- 
B-benzoylacrylic acid and cis a,6-dimethyl-8-[p-bromo- 
benzoyl] acrylic acid, are considered in Section V. The 
dibromo compound appears to be about 70% cyclic in 
chloroform solution while the dimethyl compound is evi- 
dently completely cyclic. Several complicating factors 
make the interpretation of the experimental data somewhat 
more difficult here. 

Two generalizations are evident from the above, 
namely that two groups are more effective than one in pro- 
moting cyclization, and a methyl group consistently pro- 
motes cyclization more than does a bromine atom. 

Part VI consists of a study of the 2-aroylcyclohexane- 
carboxylic acids. Tautomerism is involved in this series 





as is evidenced from the preparation of a cis cyclic ace- 
tate; however all of the cis acids investigated were 
straight-chain. 157 pages. $1.96. Mic 55-353 


THE CONVERSION OF QUINONE IMIDES TO INDOLES 
(Publication No. 13,556) 


William Paul Samuels, Jr., Ph.D. 
University of Illinois, 1955 


B-Diketones and f-kKetoesters have been added to un- 
substituted and 2- and 2,3-substituted N,N’-bis(dimethyl- 
sulfamoyl)-p-benzoquinone diimines, and N,N’-bis(di- 
methylsulfamoyl)-1,4-naphthoquinone diimine in dioxane 
solution in the presence of sodium methoxide as a catalyst 
to give the corresponding adducts (eg. I, II, and II) in good 
yield. 


HNSO, N(CHs)2 HNSO.N(CH,), 


~CH(COCH,), 


HNSO.N(CH;3)2 


HNSO, N(CH) 2 


-CH(COCH,), . “CHCO.CM, 
l 


COC,H, 


mba, N(CH,). HNSO,N(CH;)2 


I IT Ill 


The active methylene adducts upon treatment with 48% 
hydrobromic or 22% hydrochloric acid under reflux cycl- 
ized to substituted indoles (eg. IV and V). The latter re- 
agent was preferred because of the superior yields ob- 
tained. 


HNSO.N(CH,), 


H,N- Y ; -CO,C,H, 
| -CH, \. | -C.H, 


H 





| 
SO,N(CH,), 


IV V 


Treatment of the adducts with cold concentrated sul- 
furic acid also gave indoles (eg. VI and VII). The hydroly- 
sis of VI with 22% hydrochloric acid under reflux gave 
2-methyl-5-aminoindole while VII was recovered unchanged 
after similar treatment. 


HNSO.N(CHs)2 


H H 


HNSO,N(CH;), 6 
4 
Y -C- CH, 


LY -cHs 


HNSO,CH, 


Xx 
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The addition reactions of N,N’-p-quinonebismethane- 
sulfonimides (eg. VIII) have been studied. Hydrogen chlo- 
ride, mercaptans, benzenesulfinic acid, and acetylacetone 
added to VIII to give the corresponding monosubstituted 
N, N’-p-phenylenebismethanesulfonamides (eg. [IX and X). 
~The hydrolysis of IX and X with 1:1 aqueous sulfuric 
acid under reflux gave the corresponding p-phenylene- 
diamines. The acetylacetone adduct of VIII was hydrolyzed 
to 3-acetyl-5-methanesulfonamide- 1-methanesulfonyl-2- 
methylindole with either cold concentrated sulfuric acid or 
22% hydrochloric acid under reflux. 

166 pages. $2.08. Mic 55-354 


I. REDUCTION OF AROMATIC HYDROCARBONS 
BY LITHIUM IN LOW MOLECULAR WEIGHT AMINES. 
Il. THE ELECTRICAL EFFECTS OF 
THE TRIPHENYLGERMANYL GROUP. 


(Publication No. 13,946) 
Dale Marvin Sauve, Ph.D. 
Purdue University, 1955 


Major Professor: Dr. Robert A. Benkeser 


I. Reduction of Aromatic Hydrocarbons by Lithium 
in Low Molecular Weight Amines: 

Lithium in low molecular weight aliphatic amines is 
uniquely suited for reducing aromatic hydrocarbons se- 
lectively to monoolefins. 

Thus, naphthalene and tetralin are reduced in a one- 
step operation in 50-70% yield to A®”° and A’” octalin 








(50:1 ratio) by lithium in methyl-, ethyl-, or n-propyl- 
amine. The small amount of A’” octalin formed can be 
isomerized to the 9,10 isomer by phosphorous pentoxide. 

Benzene is reduced similarly to cyclohexene and cyclo- 
hexane, bi phenyl to a mixture of 1-cyclohexyl-cyclohexene 
and bicyclohexyl. Ethylbenzene at 17° is reduced to 1- 
ethylcyclohexene and ethylcyclohexane, while at -78°, 1- 
ethylcyclohexene is the sole product isolated. Mesitylene 
is smoothly reduced to 1,3,5-trimethylcyclohexene. 

Cyclohexene and 1-ethylcyclohexene are reduced to 
cyclohexane and ethylcyclohexane respectively thus repre- 
senting the first chemical reductions of isolated non- 
terminal unsaturated centers. 

It is proposed that these reactions involve a rapid 1,4 
reduction, with isomerization of the resulting dihydro com- 
pound to a conjugated system. The final 1,2 reduction is 
slow, thus permitting good yields of monoolefins. 


II, The Electrical Effects of the Triphenylgermanyl Group: 
The preparation of the isomeric meta and para tri- 
phenylgermanylbenzoic acids and triphenyldimethylamino- 
phenylgermanes is reported. The rates of reaction of the 
dimethylanilines with methyl iodide and of the acids with 

diphenyldiazomethane were studied. The rate data per- 
mitted calculation of the Hammett sigma constants (om, 

* . 
op, and op ) for the meta and para triphenylgermanyl 
group. These data indicate that the meta triphenyl- 
germanyl group is an electron-withdrawing group in these 
reactions. The para triphenylgermanyl group is also 
electron-withdrawing in the benzoic acids. The latter 
group, however, is capable of resonance interaction 











involving an expansion of the germanium valence shell to 
ten electrons in the dimethylanilines. 
230 pages. $2.88. Mic 55-355 


A STUDY OF 1,3-SHIFTS 
(Publication No. 13,004) 


Thomas Michael Shryne, Ph.D. 
University of Washington, 1955 


In the course of studies on 1,3-shifts, the mechanism of 
the rearrangement of chlorocarbonates became of decided 
interest. The rearrangement has been postulated to pro- 
ceed via a nucleophilic, intramolecular path. To obtain 
further information on the electrical nature and optical 
path, it was decided to prepare and determine the rate of 
rearrangement of a series of substituted a-phenethyl 
chlorocarbonates. The chlorocarbonates of p-methyl, p- 
chloro, p-fluoro, m-bromo, and unsubstituted a-phenethyl 
alcohol were prepared by treating the alcohol with sodium 
hydride and then treating the resultant alkoxide with phos- 
gene in pentane at -60°. These chlorocarbonates were re- 
arranged in toluene solution and in dioxane solution. The 
rate of rearrangement was followed by measuring the rate 
of carbon dioxide evolution. The rearrangement was found 
to be first-order and homogeneous in both solvents. Some 
typical values are given below. 


Toluene at 80° 
k sec.~ 


1.06 107 
4.55 107 
1.69 107° 
1.10 10 
8.81 10% 


Dioxane at 70° 








Substituent 


p-methyl 
p-chloro 
p-fluoro 
m-bromo 
unsub. 











From the data given above was calculated the entropy 
and enthalpy of activation. These values are given below. 


Dioxane Toluene 
AHF AS AH* AS* 
Substituent kcal. e.u. kcal. e.u. 


unsub. 23.1 - 3.9 21.7 -11.6 
p-chloro 21.1 -11.2 22.2 -11.9 
p-methyl 18.8 -11.4 17.3 -19.1 
p-bromo 20.1 - 17.6 16.3 -31.0 
p-fluoro 22.5 - 4,3 17.4 -22.4 























A plot of log k against AH* (the Hammett relationship) 
gave good correlation for both toluene and dioxane except 
for the unsubstituted conpound which fell below the line 
(slower rate) in both solvents. No explanation has been 
found for this deviation. The value of rho, the reaction con- 
stant, was -3.86 for dioxane and -3.56 for toluene. Both 
values are rather large and indicate an electron-poor mi- 
grating group in the transition state. 

A plot of A* H against sigma, the substituent constant, 
gave a fair inverse correlation in the case of dioxane with 
only the p-methyl substituted compound showing a marked 
deviation. In the case of toluene a plot of AH* against 
sigma gave no recognizable pattern. 
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The optical path of the rearrangement was studied to 
demonstrate that a front-side displacement was actually 
occurring. Opticaliy active a-phenethyl chlorocarbonate 
was rearranged in dioxane and in toluene. In both cases 
the product chloride was found to have maintained a high 
degree of optical activity with retention of configuration. 
The optical rotation of the chloride was the highest ob- 
tained to date using an Syi type reaction. 

To gain further knowledge, the kinetics of rearrange- 
ment of benzyl chlorocarbonate in dioxane solution were 
studied. The rate was considerably slower than any of the 
a-phenethyl series at that temperature. Also, the rear- 
rangement of neopentyl chlorocarbonate was attempted. 
The compound proved to be extremely stable and did not 
show any marked rearrangement. 

The second half of this work was concerned with deter- 
mining whether the rearrangement of an alkyl group of an 
ester, vinyl ether, and imino ether is inter- or intra- 
molecular, using a C’* labeling technique. 

Methyl-C’* benzoate was synthesized and rearranged 
at 400° for six hours in the presence of an equal amount of 
methyl p-toluate. The methyl p-toluate then was subjected 
to mass spectrographic analysis. By comparison with a 
normal sample of methyl p-toluate, the product was shown 
to be C’’-enriched. This “mixed” product indicates the 
migration of the methyl-C’* of methyl-C** benzoate to be 
intermolecular. 

Similarly, the rearrangement of a-alkoxystyrenes was 
studied. a-Methoxy-C’*-p-methylstyrene was synthesized 
and rearranged with a-methoxy-p-ethylstyrene. The prod- 
uct, p-ethylpropionphenone, was found by mass spectro- 
metric analysis to be enriched in C’*, again demonstrating 
the reaction to be intermolecular. 

In similar fashion, the rearrangement of formanilimino 
methyl ethers was studied. p-Methylformanilimino 
methyl-C’* ether was rearranged in the presence of p- 
ethylformanilimino methyl ether; the product, N- methyl- 
p-ethylformanilide, was reduced to dimethyl-p-ethylaniline 
which was C’’-enriched. Thus, this rearrangement is also 
intermolecular. 

An attempt was made to classify the known 1,3-shifts 
into three different classes. The nature of the silver-salt 
halogenation was discussed also. 

163 pages. $2.04. Mic 55-356 


STEREOCHEMISTRY OF 
ENOLIZATION-KETONIZATION REACTIONS 


(Publication No. 13,565) 


Richard Allen Sneen, Ph.D. 
University of Dlinois, 1955 


The stereochemical course of organic reactions is sub- 
ject to various kinds of controls. However, the nature of 
these controls is such that, in general, they may be placed 
into one of two categories: steric (bulk) control and elec- 
tronic (bonding) control. The bromination of ketosteroids, 
in which the production of an axial a-bromoketone is fa- 
vored even though it may be the unstable epimer, repre- 
sents an example of a reaction in which electronic control 
becomes dominant. 

The preference for axial attack can be explained in 


terms of the geometry of six-membered cyclic ketones 
since maximum stabilization by overlap of pi orbitals 
occurs only in the transition state involving loss or attach- 
ment of an axial a-substituent. For convenience, the term 
stereoelectronic control has been adopted to indicate that 








the geometry of the transition state which is favored elec- 
tronically will be that in which there is maximum oppor- 
tunity for the overlap of bonding orbitals. 

In order to determine the importance of stereoelectronic 
control in the enolization and ketonization transformations 
of six-membered cyclic keto-enol systems, 6a- and 68- 
deutero-38-acetoxycholestanone-7 were synthesized stereo- 
specifically and used in subsequent studies of the stereo- 
chemistry of enolization and ketonization transformations. 

The hydrogen bromide-catalyzed enolizations of 6a- and 
68-deutero-38-acetoxycholestanone-7 exhibit a slightly 
greater tendency to undergo loss of the axial substituent in 
spite of the fact that, on steric grounds, loss of the equa- 
torial substituent is more favorable. This result implies 
that considerable stabilization is imparted to the axial 
transition state by stereoelectronic resonance. 

Even more pronounced stereoelectronic control was ob- 
served in the acetic acid-catalyzed ketonization studies. 
The enol of 38-acetoxycholestanone-7 underwent ketoni- 
zation with acetic acid-d to yield 38-acetoxy-6-deutero- 
cholestanone-7, containing approximately 90% 38-acetoxy- 
68-deuterocholestanone-7, the product of sterically 
unfavorable axial attack. 

When ketonization of this enol was effected with deu- 
terium bromide, 3f-acetoxy-6-deuterocholestanone-7 con- 
taining approximately 60% 3f6-acetoxy-68-deuterocholes- 
tanone-7 was obtained. The degree of axial attack observed 
in this reaction parallels the slight preference for axial 
attack observed in the reverse enolization reaction. Thus 
the stereoelectronic control observed in the bromination of 
ketosteroids has its couterpart in enolization-ketonization 
transformations. 

Infrared analysis provided a convenient method for 
determining the composition of the various mixtures of 3A- 
acetoxy-6-deuterocholestanone-7 obtained in these studies. 
This analytical method has been extended to other deutero- 
steroids. 132 pages. $1.65. Mic 55-357 


THE INTERACTION OF THE BORON HALIDES 
AND THEIR ADDITION COMPOUNDS 
WITH NITROGEN BASES 


(Publication No. 13,952) 


Peter Fallon Stehle, Ph.D. 
Purdue University, 1955 


Major Professor: Herbert C. Brown 


The solubility of boron trifluoride in toluene was deter- 
mined at -78.51°C. It was found to have strong positive 
deviations from ideal behavior. The Henry’s law constant 
was found to be 36,900 mm. compared to an ideal value of 
2580 mm. The solubility in n-heptane was determined and 
also found to be much less soluble than predicted for ideal 
behavior. The Henry’s law constant was found to be 
112,900 mm. The solubility in solutions of toluene in n- 
heptane containing 4.84, 11.0 and 22.6 mole percent toluene 
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was measured. The Henry’s law constants were found to 
be 100,000 mm., 89,100 mm., and 77,600 mm., respec- 
tively. Assuming the greater solubility in toluene com- 
pared to n-heptane was due to formation of the 7-complex, 
BF,- Toluene, an equilibrium constant was calculated for 
the dissociation of the 7-complex to free toluene and gase- 
ous boron trifluoride. The equilibrium constant so calcu- 
lated was, found to 42,200 mm. A m-complex between 
boron trifluoride and toluene is thus very unstable. 

Phase studies were made of the boron halide- 
triethylamine and boron halide-pyridine systems. The 
existence of 2:1 adducts were shown. The dissociation 
pressures at different temperatures were measured and 
the heats of dissociation calculated. For boron trifluoride- 
triethylamine, the dissociation pressures are 488.5 mm. 
at -50.3°C., 194.1 mm. at -63.8°C., 51.5 mm. at -78.5°C. 
and 10.4 mm. at -95.6°C. The heat of dissociation is 6.7 
kcal./mole. For boron trifluoride-pyridine the dissoci- 
ation pressures are 301.1 mm. at -50.3°C., 113.6 mm. at 
-63.8°C., 34.5 mm. at -78.5°C. and 7.6 mm. at -95.6°C. 
The heat of dissociation is 6.3 kcal./mole. For boron 
trichloride-triethylamine, the pressures are 88.5 mm. at 
~24.0°C., 20.2 mm. at -50.3°C., 7.0 mm. at -63.8°C. and 
2.2 mm. at -78.5°C. The heat of dissociation is 6.85 
kcal./mole. The dissociation pressures and temperatures 
for boron trichloride-pyridine are 107 mm. (-24.0°C.), 
22.1 mm. (-50.3°C.), 7.7 mm. (-63.8°C.) and 2.3 mm. 
(-78.5°C.). The heat of dissociation is 6.6 kcal./ mole. 
The boron tribromide-triethylamine 2:1 adduct dissoci- 
ates at 16.6 mm. at 0.0°C. and 3.0 mm. at -24.0°C. The 
heat is 9.65 kcal./mole. The boron tribromide-pyridine 
compound dissociates at 16.9 at 0.0°C. and 3.14 mm. at 
-24.0°C. The heat of dissociation is 9.5 kcal. The results 
show the acid is the chief determinant of the stability of 
the 2:1 compounds though the base has a small effect. The 
2:1 compounds of boron trifluoride with triethylamine and 
3-picoline were shown to exist in toluene solution at 
-78.5 C with dissociation constants of 49.2 and 45.7 mm., 
respectively. 

No evidence was found for 3:1 addition compounds. 

Boron trifluoride and boron tribromide were found not 
to interact or react. 

It was found that 2:1 addition compounds involving two 
different boron halides did not form in the solid state or 
in solution. 

The rate of displacement of boron trifluoride from 
boron trifluoride-nitrogen base addition compounds by 
boron tribromide in toluene at -78.5°C. was studied in a 
vacuum line. The technique by which rapid reactions in a 
vacuum line were studied was developed. The reactions 
were followed by the growth of pressure of boron trifluo- 
ride. The bases utilized in the studied were triethylamine, 
3-picoline, and butyldimethylamine. The reactions did not 
go to completion because of complexing but were found to 
proceed very much faster than electrophilic reactions 
usually do. The kinetics indicate that the reaction is first 
order in boron trifluoride-base and first order in boron 
tribromide. The kinetics are consistent with a rearward 
attack by the electron-seeking boron tribromide upon the 
nitrogen and the simultaneous ejection of the boron tri- 
fluoride. The second order rate instants were found to be 
for boron trifluoride-triethylamine, 3.8 min~ mole™ 1; 
for boron trifluoride-3-picoline, 32 min~* mole™ 1; for 
boron trifluoride-butyldimethylamine, 1.3 min™* mole™ 1. 

231 pages. $2.89. Mic 55-358 


I. STUDIES ON THE SYNTHESIS OF SUBSTITUTED 
PHENANTHRIDINONES. II. STUDY OF METHODS 
APPLICABLE TO THE SYNTHESIS 
OF TETRAHYDROCANNABINOLS. 


(Publication No, 13,567) 


Edwin Joseph Strojny, Ph.D. 
University of Illinois, 1955 


I. STUDIES ON THE SYNTHESIS OF SUBSTITUTED 
PHENANTHRIDINONES. 


Two approaches to the synthesis of 9-methyl- A°- and 
9-methyl- A’-tetrahydro-6,(5)-phenanthridinone were 
studied and evaluated. In the first approach, o-nitro- 
benzenediazonium chloride was reacted with isoprene under 
Meerwein reaction conditions. The product was dehydro- 
chlorinated to 1-(o-nitrophenyl)-3-methyl- 1,3-butadiene 
which was then treated with maleic anhydride to yield 3- 
(o-nitrophenyl)-5-methyl- A*-tetrahydrophthalic anhydride. 
Hydrolysis of the anhydride followed by reduction of the 
nitro group gave 7-carboxy-9-methyl- A°-tetrahydro-6,(5)- 
phenanthridinone. The overall yield was low. In the sec- 
ond approach, trans-o-nitrocinnamic acid and isoprene 
were reacted to give two adducts, trans-4-methyl-2-(o- 
nitrophenyl)- A*-tetrahydrobenzoic acid and trans-5- 
methyl-2-(o-nitrophenyl)-A*-tetrahydrobenzoic acid. Re- 
ductive cyclization of the first adduct gave trans-9- 
methyl- A*-tetrahydro-6,(5)-phenanthridinone in a 21% 
overall yield based on o-nitrocinnamic acid. Due to lack of 
success in the synthesis of o-nitrophenylmaleic anhydride, 
a third approach, in which o-nitrophenylmaleic anhydride 
was to be utilized as a dienophile in a reaction with iso- 
prene, was abandoned. However, the structures of phenyl- 
maleic acid and phenylfumaric acid, which were previously 
incorrectly reported, were established as a result of these 
studies. 














II. STUDY OF METHODS APPLICABLE TO THE 
SYNTHESIS OF TETRAHYDROCANNABINOLS. 


Synthetic procedures which could be adapted to the syn- 
thesis of tetrahydrocannabinols were studied and evalu- 
ated. In one procedure, 3-cyanocoumarin and isoprene 
were reacted and cis-9-methyl-6a-cyano- A*-tetrahydro- 
6-dibenzopyrone was isolated. This compound when 
treated with excess methyl magnesium iodide followed by 


- cyclization, was converted to cis-6,6,9-trimethyl-6a- 


cyano- A®-tetrahydrodibenzopyran. The cyano group in 
this latter compound resisted all attempts toward hydroly- 
sis. In a second procedure, 3-carbethoxycoumarin and 
isoprene were reacted and cis-9-methyl-6a-carbethoxy- 
A*®-tetrahydro-6-dibenzopyrone was isolated. This prod- 
uct was hydrolyzed and decarboxylated to cis- and trans- 
9-methyl- A°-tetrahydro-6-dibenzopyrones. These were 
successfully converted to cis- and trans-6,6,9-trimethyl- 
A*-tetrahydrodibenzopyrans upon treatment of the cis and 
trans lactones with excess methyl magnesium iodide fol- 














lowed by cyclization of the resulting diols. 
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REACTION OF FLAVYLIUM SALTS 
WITH ETHYL ESTERS OF AMINO ACIDS 


(Publication No. 12,928) 


Russell Paul Sutton, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor R. L. Shriner 


1. Amino acids did not react with flavylium perchlorate 
because the dipolar amino acids are not effective electron 
donor reagents. 

2. Flavylium perchlorate was treated with: 

a. ethyl glycinate to produce N-carbethoxymethyl 
4 H-1-benzopyran-4-imine hydroperchlorate. 

b. ethyl alanate to produce N-a-carbethoxyethyl 4 
H- 1-benzopyran-4-imine hydroperchlorate. 

c. ethyl phenylalanate to produce N-f-phenyl-a- 
carbethoxyethyl 4 H- 1-benzopyran-4-imine 
hydroperchlorate. 

In each case the respective ethyl ester amine hydroper- 
chlorate and a mixture of 2-hydroxychalcone, 2-phenyl 1,2 
benzopyran-2-ol, and 2-phenyl 1,4-benzopyran-4-ol were 
also products. 

3. The structures of the ketimines were proven by 
means of spectra, synthesis, and degradation. The ultra- 
violet spectra of the ketimines were very similar. The 
infra-red spectrum of the flavone ethyl glycinate imine 
possessed bands characteristic of imino groups, phenyl 
ethers, and unsaturation. The ketimines were each cleaved 
to the known 4-thioflavone with hydrogen sulfide. The fla- 
vone ethyl glycinate imine was synthesized from 4-thio- 
flavone and ethyl glycinate. The physical properties of the 
two independently prepared ketimine samples were iden- 
tical. 

4. The composition of the non-nitrogen containing by 
products was determined by comparing the paper chroma- 
togram with that of the mixture obtained by a basic hydroly- 
sis of flavylium perchlorate. 

o. Preliminary studies of the reactions of flavylium 
perchlorate with other amines and amino acids were under- 
taken. 137 pages. $1.71. Mic 55-360 


THE KINETICS OF THE DECOMPOSITION OF 
BROMOCYCLOHEXANECARBOXYLIC IONS 


(Publication No. 14,059) 


Ronald Lancelot Sweet, Ph.D. 
Rutgers University, 1955 


A kinetic study of the neighboring group effect has been 
made to determine the ability of a carboxylate ion group to 
participate in intramolecular substitution in a cyclic sys- 
tem. The rates of alkaline hydrolysis of several bromo- 
cyclohexanecarboxylic acids were measured by following 
the rates of production of bromide ion and olefinic acid. 
Over the temperature range used (25-45° C.) the trans-3- 
bromocyclohexanecarboxylate ion hydrolyzes, in alkaline 
solution, to the cis-lactone exclusively. This reaction is 
entirely first-order. On the other hand, the cis-3-bromo- 
cyclohexanecarboxylic acid, in solutions of sodium hy- 
droxide, proceeds to the 3-cyclohexene-1-carboxylate ion 








by both first- and second-order reactions. At 25° C. the 
first-order rate constant for hydrolysis of the trans-3- 
bromocyclohexanecarboxylate ion is 230 times that of the 
cis-3-bromocyclohexanecarboxylate ion. Thermodynamic 
quantities for the formation of the transition states from 
the bromocyclohexanecarboxylate ions were also deter- 
mined. The entropies of activation for first-order hydroly- 
sis of the cis- and trans-3-bromocyclohexanecarboxylate 
ions are both about six entropy units. The heat of acti- 
vation for hydrolysis of the cis-3-bromocyclohexane- 
carboxylate ion, however, is about five kcal. more than that 
for the trans ion. Since the entropies of activation are the 
same, the factors which affect the heats of activation deter- 
mine the relative rates. 

It is concluded, from the foregoing results, that the rate- 
determining step in the first-order hydrolysis of the cis-3- 
bromocyclohexanecarboxylate ion is ionization to a free 
carbonium ion. In the case of the trans-3-bromocyclo- 
hexanecarboxylate ion the rate-determining step is the 
initial formation of a y-lactone, the stability of this lactone 
intermediate being reflected in a lower heat of activation 
than that for the first-order decomposition of the cis-3- 
bromocyclohexanecarboxylate ion. 

The positive entropies of activation noted in the first- 
order hydrolyses of the cis and trans-3-bromocyclohexane- 
carboxylate ions are interpreted as follows. With the cis- 
ion, freer rotation of the carboxylate ion group results from 
moving of the bromine away from the ring in the transition 
state. There is also an increase in the number of particles 
in the transition state over the number in the original ion. 
These factors tend to increase the entropy of activation. In 
the case of the trans-ion, at least two factors are involved, 
viz. (1) melting of water molecules around the carboxylate 
ion in the formation of a (cis)-lactone, and (2) freezing of 
modes of vibration of the ring. The first factor increases, 
and the second factor decreases the entropy of activation. 

The 4-bromocyclohexanecarboxylic acid melting at 
122° C., first prepared by Perkin, Jr., was also investi- 
gated. This acid hydrolyzes in alkaline solution to yield 
Olefinic acid by first- and second-order processes, and its 
first-order rate of hydrolysis is close in magnitude to the 
first-order rate of hydrolysis of the cis-3-bromocyclo- 
hexanecarboxylic acid. The similarity of the latter acid to 
the 4-bromocyclohexanecarboxylic acid (m.p. 122° C.), in 
regard to mode of hydrolysis, suggests that the isomer 
melting at 122° C. is in the cis form. 

The results presented have demonstrated the ability of 
the carboxylate ion to participate in intramolecular substi- 
tution in a cyclic system, and are in agreement with the 
modern theory of the role of neighboring groups in ali- 
phatic substitution. 143 pages. $1.79. Mic 55-361 




















THE DETERMINATION OF BORON 
IN ORGANIC BORON COMPOUNDS 


(Publication No. 13,143) 
James Mills Thoburn, Ph.D. 
Northwestern University, 1955 


A method of general utility has been devised for the 
determination of boron in organic boron compounds. The 
method has been tested on fourteen different compounds, 
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some of which were of doubtful purity, with an average 
error of + 1.3% and an average precision of + 0.6%. The 
average error on comounds which were believed to be of 
high purity was less than * 0.5%. 

The sample is weighed into a small reaction flask con- 
taining a pair of platinum electrodes. Five milliliters of 
concentrated nitric acid is added to the sample; in the 
case of the more reactive compounds the acid must be 
added very slowly. The solution is electrolysed for a 
period of four hours with a direct current of two to four 
amperes. After the reaction is complete the solution is 
transferred from the reaction flask to the titration vessel, 
sulfamic acid added to destroy nitrous acid, and the boric 
acid is titrated with base in the presence of mannitol in the 
customary manner. A pH meter is needed to determine the 
end points. 

It has been concluded from this research that the boron 
is quantitatively converted to boric acid and that essen- 
tially no carbon dioxide is formed during the decomposition. 
The method is subject to interference from some organic 
acids if present in large concentrations. 

54 pages. $1.00. Mic 55-362 


UNUSUAL REACTIONS OF 
METHYLVINYLNITROSAMINE AND 
B- CHLOROE THYLME THYLNITROSAMINE 


(Publication No. 13,368) 


Wesley Ray Workman, Ph.D. 
University of Minnesota, 1954 
Major Advisor: C.F. Koelsch 

This work was undertaken originally to determine the 
products resulting from thermal decomposition of f- 
chloroethylmethylnitrosamine. However, thermal decom- 
position did not lead to well-defined products, so the prob- 
lem was enlarged to include reactions of 6-chloroethyl- 
methylnitrosamine, I; b.p. 43-48° (0.1 mm.); di-8-chloro- 
ethylnitrosamine, II, and y-chloropropylmethylnitrosamine, 
III; b.p. 60-63° (0.1 mm.). 

Nitrosamines I and II were best prepared by nitrosating 
the corresponding 8-chloroethylamine hydrochlorides with 
aqueous sodium nitrite as reported by Jones and Wilson.(1) 
Nitrosamine I was also prepared by treating 8-chloro- 
ethylmethylamine hydrochloride with propyl nitrite and by 
treating B-hydroxyethylmethylnitrosamine; b.p. 103-106° 
(1.0 mm.), with thionyl chloride. Nitrosamine III was ob- 
tained by condensing 1-bromo-3-chloropropane with 
methylamine, and nitrosating the resulting secondary 
amine. 

Reaction of 8-chloroethylmethylnitrosamine, I, with 
sodium ethoxide yielded only methylvinylnitrosamine, IV; 
b.p. 56-60°(78 mm.). Compound IV reacted readily with 
potassium permanganate, bromine and chlorine. The 
ethylenic bond did not seem highly polarized, because IV 
failed to react with cyclopentadiene or with ethyl malonate 
and sodium ethoxide. The infrared absorption spectrum of 
IV showed an absorption typical of vinyl compounds. Com- 
pound IV had a pronounced maximum at 272 mu instead of 
230 mu where many other aliphatic nitrosamines absorb. 
This bathochromic shift is characteristic of aB-unsaturated 





amines.(2) The stable B-ethoxyethylmethylnitrosamine; 
b.p. 42-44°(0.2 mm.), was prepared from I with silver ni- 
trate and ethanol. 

Attempts to prepare divinylnitrosamine from II resulted 
in exothermic decomposition of the product upon attempted 
distillation. y-Chloropropylmethylnitrosamine, III, yielded 
y-ethoxypropylmethylnitrosamine; b.p. 48-50° (0.2 mm.), 
and methyl-propenylnitrosamine; b.p. 80-83° (45 mm.), in 
about equal amounts, when treated with sodium ethoxide. 
No allylmethylnitrosamine was isolated. 

Diethylamine reacted with I to yield mainly IV and a 
slight amount of B-diethylaminoethylmethylnitrosamine, V; 
b.p. 61-63° (0.26 mm.). The adduct, V, was synthesized by 
a different route and found to be a stable compound. 
Diethylamine reacted with III to yield only y-diethylamino- 
propylmethylnitrosamine; b.p. 84-89° (0.6 mm.). 

Treatment of I with organic bases much weaker than 
diethylamine resulted in formation of displacement prod- 
ucts. Thiourea, aniline, and pyridine reacted with I to yield 
the thiuronium salt; m.p. 147.5-148°; B-anilineethylmethyl- 
nitrosamine; b.p. 129-133° (0.05 mm.); and N-2-methy]l- 
nitrosaminoethylpyridinium chloride; m.p. 168- 169°, 
respectively. 

Water reacted with I to form B-hydroxyethylmethyl- 
nitrosamine. With concentrated sodium hydroxide solution, 
I was converted to IV and an unidentified red, viscous 
liquid. When I was reacted with a buffered water mixture, 
the principal product was an unidentified red, viscous 
liquid. This same product was obtained by reaction of I 
with a saturated sodium carbonate solution. Treatment of 
the homologue, III, with sodium carbonate solution resulted 
in about 2% reaction. 

B-Chloro-amines have been shown to react via a three- 
membered ring intermediate.(3) If such an intermediate 
was postulated for reactions of I, then one would expect I 
to form products similar to those obtained from the corre- 
sponding amine. The amines have been reported to form 
displacement products with sodium ethoxide and diethyl- 
amine, but I formed primarily IV with these reagents. 
Similarly with sodium hydroxide I would be expected to 
form $-hydroxyethylmethylnitrosamine if a three- 
membered intermediate was formed. This was not ob- 
served. 

It would appear that the nitrosamine group activates the 
hydrogens of an a-carbon atom to make an elimination re- 
action with basic reagents predominate. 

Infrared and ultraviolet absorption spectra of several 
nitrosamines have been determined. 

100 pages. $1.25. Mic 55-363 
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STUDIES ON THE CHEMISTRY 
OF RANEY NICKEL ACTION 


(Publication No. 13,301) 


John Anthony Zderic, Ph.D. 
Stanford University, 1955 


The catalytic action of Raney nickel to promote dehy- 
droxylation of ethyl (+)-atrolactate and demethoxylation of 
methyl O-methyl-(+)-atrolactate has been investigated. In 
each case an optically active ethyi or methyl 2-phenyl- 
propionate -is obtained, the specific rotation of which indi- 
cates very little racemization. Evidence is presented 
showing that such reactions proceed with retention of 
stereochemical configuration, a result contrasting with 
those reported by Bonner in his studies on the desulfu- 
ration reactions of optically active 2-benzenesulfonyl-2- 
phenylpropionamide (inversion of configuration), 2-ben- 
zene Sulfinyl-2-phenylpropionamide (racemization) and 
2-phenylmercapto-2-phenylpropionamide (racemization). 
Mechanisms for these reactions are discussed. 

Evidence is presented suggesting that the rate of dehy- 
droxylation and demethoxylation may be dependent on the 
age of the catalyst sample employed, and that certain com- 
pounds such as (+)-2-phenylpropionamide may undergo 
slow racemization under the reaction conditions producing 
functional group hydrogenolysis. 

Carbon-chlorine bond cleavage has been observed when 
Raney nickel catalyst acts on 2-chloro-2-phenylpropion- 
amide. In this reaction 2-phenylpropionamide is the prod- 
uct. 

Carbon-carbon bond cleavage has been found to occur 
under the influence of Raney nickel catalyst in certain in- 
stances. Thus 2-phenyl-1,2-propanediol and 2-phenyl-1- 
propanol are converted to ethylbenzene. In contrast iso- 
propylbenzene and 2-phenyl-2-propanol, structurally 
related compounds, undergo no carbon-carbon fission, 
although the latter compound suffers dehydroxylation. 
Dehydroxylation without cleavage was also noted when 
Raney nickel converted 2-phenylethanol into ethylbenzene. 
Molecular structural requirements for Raney nickel in- 
duced carbon-carbon cleavage are suggested. 

A study of carbon-hydrogen bond deuterolysis employ- 
ing deuterized Raney nickel catalyst has been undertaken 
using substrates consisting of (+)-2-phenylpropionamide, 
phenylmethylcarbinol and ethylbenzene. In all these cases 
hydrogen-deuterium exchange occurs not only at the a- 
carbon atom but also in the aromatic nucleus, and in the 
case of (+)-2-phenylpropionamide exchange occurs in the 
methyl group as well. A semiquantitative study of the 
relative rates of racemization vs hydrogen-deuterium ex- 
change has been made employing (+)-2-phenylpropionamide, 
and the results are discussed from a mechanistic view- 
point. 

When an attempt was made to bring about carbon- 
nitrogen bond cleavage in ethyl (+)-2-phenyl-2-amino- 
propionate using Raney nickel, nuclear reduction to the 
cyclohexyl analogue occurred in preference to hydrogen- 
Olysis of the amino group: The novelty of this facile ring 
reduction is discussed. 

Stereochemical configurations of the products and pro- 
genitors in the various hydrogenolysis reactions above are 
discussed in some detail, and the evidence leading to the 
configurational conclusions in question are reviewed criti- 
cally. 134 pages. $1.68. Mic 55-364 
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THE SYNTHESIS OF SOME CYCLIC ACETALS 
AND KETALS OF CARDIAC GLYCOSIDAL GENINS 
AND OTHER COMPOUNDS 


(Publication No. 13,343) 


Robert Virgil Petersen, Ph.D. 
University of Minnesota, 1955 


Adviser: Dr, Ole Gisvold 


Several aldo- and keto-alcohols and their anhydro- 
derivatives were prepared, and their reactivities toward a 
variety of alcohols and phenols were tested. 

The y and § aldo- and keto-alcohols have been shown to 
exist in equilibrium with their cyclic hemiacetal or hemi- 
ketal form. As such, they could be classified as derivatives 
of tetrahydrofuran and tetrahydropyran. 

The anhydro-derivatives of the aldo- and keto-alcohols, 
i.e., the compounds formed by the loss of the elements of 
water from the molecule, exist as derivatives of dihydro- 
furan and dihydropyran. They thus become cyclic vinyl 
ethers. 

When these aldo- and keto-alcohols or their anhydro- 
derivatives were reacted with alcohols, or phenols, in the 
presence of catalytic amounts of an acid, the resulting 
products were cyclic acetals and ketals. Several deriva- 
tives were thus synthesized in an attempt to produce com- 
pounds possessing desireable solubility and absorptive 
properties, with the possibility that they may become useful 
medicinal agents. 

‘Model’ alcohols were first tested to determine the re- 
activity of these compounds. 2,2-diethyl-1,3-propanediol 
(Prenderol), cholesterol, and diethylstilbestrol represented 
models of primary and secondary alcohols, and a phenol, 
respectively. 2-naphthalenethiol represented the thio- 
alcohols. In addition to these compounds, digitoxigenin, 
digoxigenin, hexestrol, estrone, estradiol, and testosterone 
were used in attempts to synthesize useful compounds. 

Dihydropyran was used to form cyclic pyranose acetals 
of prenderol, cholesterol, digitoxigenin, diethylstilbestrol, 
hexestrol, 2-naphthalenethiol, and estrone. 

6 -hydroxyvaleraldehyde (2-hydroxytetrahydropyran) was 
synthesized from dihydropyran and subsequently was used 
to synthesize cyclic pyranose acetals of prenderol, cho- 
lesterol, diethylstilbestrol, and 2-naphthalenethiol. It was 
thus shown to react with primary and secondary alcohols, 
phenols, and an aromatic thiol compound to give rise to 
acetals identical with those formed from the corresponding 
hydroxy-compound and dihydropyran. 

§6-aceto n-butyl alcohol (2-methyl-2-hydroxytetrahydro- 
pyran) was synthesized and used to form the cyclic pyranose 
ketal of prenderol. Attempts to form cyclic ketals with a 
secondary alcohol and a phenol were unsuccessful. 

When 6-aceto n-butyl alcohol was heated to 155 - 160°, 
the elements of water were lost from the molecule and an- 
hydroacetobutyl alcohol (2-methyl A*-dihydropyran) was 
formed. This compound was then used to prepare the cyclic 
pyranose ketal of prenderol which was identical to the com- 
pound formed from acetobutyl alcohol and prenderol. In 
other reactions the ketals of cholesterol, digitoxigenin, 
digoxigenin, diethylstilbestrol, hexestrol, estradiol, and 
testosterone were successfully synthesized. 

The oxidation of anhydroacetobutyl alcohol with 
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perbenzoic acid in the presence of moisture gave rise to 
3-hydroxy §-aceto n-butyl alcohol (2-methyl-2,3-dihy- 
droxytetrahydropyran). This compound was used to pre- 
pare the cyclic pyranose ketal of prenderol. No ketals 
were isolated from this compound and a secondary alcohol 
nor a phenol. The bicyclic anhydride of 3-hydroxyaceto- 
butyl alcohol (2-methyl-2,3-epoxytetrahydropyran), formed 
by the oxidation of anhydroacetobutyl alcohol with perben- 
zoic acid under anhydrous conditions, was used in attempts 
to form ketals with a secondary alcohol and a phenol with- 
out success. 

y-aceto n-propyl alcohol (2-methyl-2-hydroxytetra- 
hydrofuran) was synthesized and used successfully to pre- 
pare the cyclic furanose ketal of prenderol. Attempts to 
condense this keto-alcohol with a secondary alcohol and a 
phenol were unsuccessful. 

When acetopropyl alcohol was heated to 205 - 210°, the 
elements of water were lost from the molecule and an- 
hydroacetopropyl alcohol (2-methyl A*-dihydrofuran) re- 
sulted. This derivative of dihydrofuran was used to pre- 
pare the cyclic furanose ketal of prenderol, which was 
identical to the ketal formed by the reaction of acetopropyl 
alcohol and prenderol. Other ketals were formed using 
cholesterol and testosterone. The ketal formed with the 
phenol, diethylstilbestrol, could not be isolated due to its 
high degree of instability. 

A sample of 3-methyl-2,3-dihydrofuran was purified 
and used to form the cyclic furanose acetal of cholesterol. 
Attempts to react D-glucal with alcohols or phenols 
when they were present in equimolar quantities were un- 
successful. 105 pages. $1.31. Mic 55-365 
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FACTORS INFLUENCING THE DETERMINATION 
OF TRACE AMOUNTS OF CERTAIN METALLIC IONS 
BY THE FLAME PHOTOMETRIC PROCESS 


(Publication No. 13,591) 


Armour Dale Berneking, Ph.D. 
Kansas State College, 1955 


This research was conducted to study the possibilities 
of determining certain metallic ions in trace quantities by 
a flame photometric procedure. Colorimetric, titrimetric, 
polarographic, and spectrographic methods are available 
for the determination of trace elements. 

The trace elements investigated in this research were 
iron, copper, manganese, boron, and cobalt. Results indi- 
cated that iron and copper could be determined in the 
presence of each other without interference. Manganese 
enhanced the transmittancy of the iron lines and thereby 
necessitated a separation of these elements before a 
quantitative determination could be achieved. Copper, 
manganese, and iron interfered with the spectral trans- 
mittancy of the boron band to such an extent that it could 
not be determined when in the presence of any of these 
elements. The concentration of cobalt, in plant material, 
is so low that it would require a very high degree of con- 
centration to be determined by the flame photometric 
process. 
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A flame photometric procedure was developed for the 
determination of iron, copper, and manganese in plant ma- 
terial. After the plant materials had been ashed and placed 
in solution, copper and iron were separated from manganese 
by a pH differential precipitation utilizing 8-hydroxyquino- 
line as the precipitating reagent. The precipitates were dry 
ashed, the residues dissolved in dilute hydrochloric acid, 
and the concentration of the elements determined with the 
flame photometer. 

A method of determining amino nitrogen by a flame 
photometric process has also been developed. This method 
consisted of complexing the amino acids with copper and 
then measuring the bound copper flame photometrically. 

The two analytical procedures which were developed 
have been checked with accepted methods. It appeared, 
from the results obtained, that both methods were as ac- 
curate and consistent as accepted methods. 

81 pages. $1.01. Mic 55-366 


BOND HYBRIDIZATION AND STRUCTURE 
IN THE METAL CARBONYLS 


(Publication No. 13,967) 


Joe Wood Cable, Ph.D. 
The Florida State University, 1955 


Molecular structure determinations were attempted for 
the following molecules: cobalt tetracarbonyl, cobalt tri- 
carbonyl and iron hydrocarbonyl. The procedure was car- 
ried out in four steps: (1) Assumption of molecular struc- 
tures by use of the general theory of directed valence. 

(2) Vibrational analyses of the assumed models using the 
approximation that the oxygen atoms of the carbonyl groups 
vibrate against a relatively fixed metal carbon skeleton. 

In addition, valence type symmetry coordinates were as- 
sumed. (3) Infrared spectra in the region 4000-400 cm™ 
were taken. Cobalt tetracarbonyl and cobalt tricarbonyl 
were run in solution, iron hydrocarbonyl as a gas. (4) Cor- 
relation of the observed spectra with the spectra expected 
from the vibrational analyses of the various assumed 
models. 

This treatment yields the following results: (1) The 
structure of cobalt tetracarbonyl is that obtained by the 
edge junction of two trigonal bipyramids. Such a junction 
yields two bridged carbonyl groups. (2) There are two 
alternative structures for cobalt tricarbonyl which give 
agreement with the observed spectrum. One of these is a 
dimer which consists of two square planes joined at an 
edge resulting in two bridged carbonyl groups. The other 
structure consists of two of the dimeric units joined by 
weak metal-metal bonds. (3) Iron hydrocarbonyl has a 
structure in which the carbonyl groups are tetrahedrally 
arranged about the iron atom. Two of the carbonyl groups 
have hydrogen atoms bonded to the oxygen atoms. 

An explanation is offered for the occurrence of some 
polynuclear carbonyls with bridged carbonyl groups and 
others without bridges. This explanation is based on 
energy considerations and relates such quantities as metal 
atom excitation energy and carbon atom rehybridization 
energy to molecular structure. Such considerations allow 
structure predictions for other polynuclear carbonyls. In 
addition the nature of the bonding in the metal carbonyls 
has been discussed in detail. 

93 pages. $1.16. Mic 55-367 
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THE CRYSTALLOGRAPHY OF THE POLYVANADATES 
(Publication No. 14,035) 


Crispin Calvo, Ph.D. 
Rutgers University, 1955 


The purpose of the investigation described in the thesis 
was to obtain structural information which would elucidate 
the manner of condensation of the vanadate ions into poly- 
vanadate ions. A series of polyvanadates were studied and 
one was selected for a detailed x-ray study. 

The preparation of thirteen crystalline polyvanadates is 
reported. Goniometric and morphological data are re- 
ported for nine of these while unit cell and space group 
data are reported for seven. 

A structure determination was attempted on 


Nag Vi9Qz2s8° 18H,O ° 


Approximately 1300 intensities were determined and used 
in preparing Patterson and Fourier syntheses. An attempt 
was made to determine the signs of the Fourier coeffi- 
cients by a technique recommended in recent literature. 
The method failed in this case; the reason for the failure 
are discussed. Although several techniques were used in 
an attempt to obtain a structural interpretation of the 
Patterson projections, no satisfactory structure was ob- 
tained. 114 pages. $1.43. Mic 55-368 


MAGNETIC SUSCEPTIBILITY AND CHEMISORPTION 
(Publication No. 13,103) 


Virgil Benson Kurfman, Ph.D. 
Northwestern University, 1955 
Supervisor: Dr. P. W. Selwood 

A Faraday type magnetic balance was adapted for 
measurements in vacuo or in controlled atmospheres, and 
its construction and calibration are reported. This appa- 
ratus was employed in studying the affects of chemi- 
sorption on the magnetic susceptibility of various ma- 
terials. 

A sample of nickel supported on silica exhibited a de- 
creased magnetization when exposed at room temperature 
to H2, CO, Oz, or H,S, but seemed unaffected by N,O, methyl 
sulfide, or thiophene. The H, effect and the CO effect were 
at least partially reversed by room temperature evacuation. 
The H, effect was not destroyed by removing part of the 
nickel by carbonyl formation and re-reducing the sample, 
or by treating the sample with methyl sulfide. Indications 
were observed that water vapor could partially oxidize the 
reduced material at 150° C., but that partial oxidation did 
not selectively destroy the sites active toward Hz. In ad- 
dition, a sample once reduced, then partially oxidized, was 
found to re-reduce at very moderate temperatures. 

On the basis of sorption data, a maximum value was 
calculated for the particle size of the supported nickel in 
this system. 

Efforts to observe enhanced sorptive effects by study- 
ing a more dilute nickel sample were unsuccessful, pre- 
sumably because of the high temperature required for 
reduction of the material. 








Reduced silver phosphate and samples of silica sup- 
ported copper and iron were also examined for magnetic 
evidence of hydrogen sorption but no such evidence was 
found. The iron investigation was hindered by what seemed 
to be an oxidative effect, apparently due to water released 
from the silica substrate. The reduced copper sample did 
show an increase in diamagnetism on heating in an inert 
atmosphere, but it seems unlikely that this is a sorptive 
effect. It may be due to some stabilization of Cut in this 
system. 85 pages. $1.06. Mic 55-369 


A STUDY OF THE FRACTIONATION 
OF OXYGEN SOTOPES 


(Publication No. 13,106) 


George Ashel Lane, Ph.D. 
Northwestern University, 1955 


The natural abundance of the three stable isotopes of 
oxygen has been a subject of investigation for many years. 
One particularly baffling discovery was the so-called *Dole 
Effect,” named for Dr. Malcolm Dole, who found that the 
oxygen in air contains more O’* than that combined in 
water. Subsequent work showed that photosynthetic oxygen 
has nearly the same isotopic composition as water. There- 
fore, a fractionation during photosynthesis could not ac- 
count for this effect. 

The problem was attacked from two angles: first, a 
geographical and altitude survey of the atmosphere for oxy- 
gen isotope abundances was undertaken, and second, an in- 
vestigation of the possible fractionation of oxygen isotopes 
by organisms during respiration was made. It was expected 
that air poorer in O’* than the normal value might be ob- 
served near oceans, jungles, and other actively photosyn- 
thesizing areas. It was also anticipated that some gravi- 
tational settling of O'* might be observed at great altitudes. 
Neither of these expectations was realized. This is proba- 
bly because of intense turbulence in the upper atmosphere, 
and because the oxygen added to the air by photosynthesis 
in one year makes up only about 0.05% of the total oxygen 
in the atmosphere. 

An isotope ratio mass spectrometer was used for meas- 
uring isotope abundances. Several modifications and im- 
provements were made to improve its sensitivity. 

During the work on high altitude air sampling, it was 
found that some of the oxygen collected in steel tanks was 
reacting with the steel surface of the tank. These samples 
had abnormally high O° contents, and fractionation of iso- 
topes during reaction with the metal surface was suspected. 
A study was made of isotope effects in the reaction of oxy- 
gen with copper, steel, cobalt, and sodium. In each case 
O*° was found to react to a greater extent than O'*. Cor- 
rection of the high altitude samples then showed them to be 
of normal O”* content. 

All metals were studied at room temperature, while 
copper was studied in addition at 0°C. and 100°C. Fraction- 
ation factors were calculated for each experiment. Copper 
gave an average fractionation factor of 1.047 at room tem- 
perature, with a peculiar pressure dependence near low 
pressures. At 0°C. copper gave 1.036, and at 100°C., 1.033. 
Steel gave a value of 1.017 at 10 cm. pressure, increasing 
to 1.038 at very low pressures. Cobalt gave results which 
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were almost identical with those from steel. Sodium gave 
values averaging 1.060. 

Experiments are described on the fractionation of oxy- 
gen isotopes during respiration. Several different organ- 
isms were studied. Two species of bacteria, a mold cul- 
ture, a species of fungus, one kind of green leafy vegetable, 
two kinds of root vegetables, Fiddler Crabs, frogs, and 
human beings were used in the investigation. Each showed 
a marked preference for O°. Fractionation factors were 
calculated, and they averaged: bacteria 1.015,, molds 
1.018,, fungi 1.023,, green leaves 1.025,, root crops 1.009., 
Fiddler Crabs 1.010;, frog 1.007,, human 1.017,. The 
value needed to explain the Dole Effect is 1.016,. 

The values obtained in this investigation are very close 
to that required to explain the difference in isotopic com- 
position of photosynthetic and atmospheric oxygen. This 
indicates that this difference is due to selective use of O'° 
from the atmosphere by respiring plants, animals, and 
microorganisms. 140 pages. $1.75. Mic 55-370 


A THERMODYNAMIC STUDY 
OF SOME ALCOHOLS AND PHENOLS 


(Publication No. 13,274) 


Kenneth Edward Manchester, Ph.D. 
Stanford University, 1955 


Thermodynamic data for oxygen-containing organic 
compounds, in particular the aromatic alcohols and phe- 
nols, are not available or are very unsatisfactory due to 
deficiencies of early calorimetric technique. This has 
stimulated a combustion study of various alcohols and phe- 
nols in order to provide accurate free energy data for 
these compounds. These data combined with available data 
for a series of hydrocarbons and their related alcohols 
have here been used for a comparative study of the change 
in free energy accompanying the introduction of a hydroxyl 
group into a hydrocarbon to form an alcohol. The free 
energy changes for the following reactions have been 
evaluated: 


ethane (1) + 1/20, = ethanol (1) 
AF® = -35,963 cal/ mole 


n-hexane (1) + 1/20, = n-hexanol (1) 
AF® = -35,978 cal/ mole 


n-hexadecane + 1/20, = cetyl alcohol (1) 
AF® = -35,548 cal/ mole 


n-propane (1) + 1/20, = isopropyl alcohol (1) 
AF® = -38,720 cal/ mole 


cyclopentane (1) + 1/20, = cyclopentanol (1) 
AF® = -39,312 cal/ mole 


cyclohexane (1) + 1/20, = cyclohexanol (1) 
AF® = -38,519 cal/ mole 


VII. benzene (1) + 1/20, = phenol (1) 
AF® = -40,983 cal/ mole 


. benzene (1) + 2/20, = hydroquinone (1) 
A F° = 2(-39,969)cal/ mole 


Toluene (1) + 1/20, = benzyl alcohol (1) 
A F° = -34,050 cal/ mole 


diphenylmethane (1) + 1/20, = diphenylcarbinol (s) 
A F° = -34,043 cal/ mole 


triphenylmethane (1) + 1/20, = triphenylcarbinol (s) 
A F°® = -33,076 cal/mole 





From these data free energy changes for general reactions 
have been determined to provide a basis for the estimation 
of free energy changes of formation of primary, secondary, 
and teriary alcohols. 

To provide data for reactions VII, VIII, [X, X, and XI, 
precise determinations of the heats of combustion of phe- 
nol, hydroquinone, benzyl alcohol, diphenylcarbinol, and 
triphenylcarbinol have been made in the present study with 
a precision uncertainty of about 0.01% and an estimated 
overall uncertainty of +0.04%. In the course of these 
measurements a new method for handling volatile com- 
pounds as well as those which rapidly pick up atmospheric 
moisture was developed. It greatly increased the ease of 
handling such compounds and eliminated the previously 
used glass ampule technique. 

The comparative studies of the alcohols were made for 
the liquid state when fusion data were available, since 
crystalline forces can greatly influence thermal data for 
any related series. This was shown for the case of the two 
isomers mannitol and dulcitol. Their heats of combustion, 
previously determined in this Laboratory, in the crystal- 
line state differed by 2.30 kcal. per mole. This difference 
is much larger than that normally associated with sterio- 
isomers. These compounds should form a nearly perfect 
solution and thus their heats of solution should be approxi- 
mately equal to the heats of fusion at the temperature of 
measurement. The heats of solution of these two poly- 
alcohols as well as erythritol were determined at various 
concentrations and these heats were found to be almost 
independent of concentration as predicted. A combination 
of the values for heat of combustion and heat of solution 
thus gives a value for the heat of combustion for the hypo- 
thetical liquid for each of the two isomers. The difference 
in these two heats for the liquid state was found to be 0.60 
kcal per mole which is approximately the difference nor- 
mally expected for different spacial orientations. 

84 pages. $1.05. Mic 55-371 


THE FREE ENERGIES AND ENTROPIES OF 
FORMATION OF POTASSIUM CHLORIDE- POTASSIUM 
BROMIDE SOLID SOLUTIONS 
AND THE BEHAVIOR OF AQUEOUS POTASSIUM 
CHLORIDE- POTASSIUM BROMIDE MIXTURES 
RELEVANT TO THE HARNED RULE 


(Publication No. 13,876) 


William H. McCoy, Ph.D. 
University of Pittsburgh, 1955 


The two major objectives of this work were (1) to 
evaluate the free energies and entropies of formation of 
KCI-KBr solid solutions at 25°C and (2) to ascertain 
whether Harned’s rule or any of its variants would apply 
to aqueous mixtures of KCl and KBr. 

It is known that the statistical theory of Wasastjerna 
has successfully predicted the heats of formation of KCl- 
KBr solid solutions; it was therefore decided that it would 
be of interest to compare theoretical free energies and 
entropies of formation with experimental values. To this 
end, it was found necessary to determine the activity co- 
efficients of the salts in ternary aqueous mixtures from 
moderate concentration to near saturation in order that 
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extrapolation might give the saturation activity coefficients. 


By then making use of the thermodynamic principles gov- 
erning the molal free energy associated with the transfer 
of a salt from solid to saturated aqueous phase and from 
binary saturated to ternary saturated phase, the requisite 
free energies of formation were obtainable. The entropies 
of formation were determined by combining these free 
energy data with experimental heats of formation taken 
from the chemical literature. 

The activity coefficients of KCl and KBr in mixtures at 
various mole ratios then being known as a function of total 
molality for a wide range of concentration, it was possible 
to test the Harned rule and its modifications for this sys- 
tem. 

The necessary data were obtained by making use of the 
isopiestic vapor-pressure technique. The apparatus was 
conventional, with two brass desiccators attached to a 
rocking mechanism; each desiccator contained four silver 
cups, one for reference solution and the other three for 
mixtures. The mathematical basis for the treatment of the 
data was the equation developed especially for such meas- 
urements by McKay and Perring. The observation that the 
variation of total molality of mixtures with mole fraction 
of one component was linear greatly simplified the calcu- 
lations. The salts used were reagent grade, further puri- 
fied by recrystallization and analyzed gravimetrically for 
halide content. 

From the activity coefficients at saturation and litera- 
ture data on the solid phase-saturated solution equilibria 
for the KCIl-KBr system the free energies of formation, 
and hence the entropies of formation, were obtained. The 
maximum entropies — that is, of random mixing of cations, 
anions, and Schottky defects — were calculated for purposes 
of comparison. The experimental entropy vs. composition 
curve was found to lie above the theoretical curve derived 
from Wasastjerna’s theory, which was not surprising since 
this theory provides for the existence of a certain degree 
of local order in the solid solutions and takes no account of 
vibrational contributions. On the KBr-rich side, the ex- 
perimental curve was higher than that for random mixing; 
an observation which could conceivably be due to vibra- 
tional effects. On the KCl-rich side the maximum entropy 
curve was considerably higher than the experimental, as 
would be expected for two reasons: first, the actual solid 
solutions undoubtedly exist in a partially ordered state; 
and second, the maximum entropies were computed under 
the assumption that there would be random mixing of 
Schottky defects as well as ions, which naturally leads to 
unusually high values. 

With reference to the aqueous solution data, it was con- 
cluded that the probability of the validity of the Guggenheim 
variation of the Harned rule from 0.2 molal to a total mo- 
lality of 2.0 was very high. It may also be stated with con- 
fidence that the Bronsted modification of the Harned rule 
holds from 0.2 to 5.5 molality of mixture. 

56 pages. $1.00. Mic 55-372 





MAGNETISM AND CHEMISORPTION 
(Publication No. 13,116) 


Louise Elizabeth Moore, Ph.D. 
Northwestern University, 1955 


The influence of chemisorbed gases on the thermo- 
magnetic curves of nickel supported on silica has been in- 
vestigated. Such nickel samples give an anomalous curve 
in helium with no sharp increase in magnetism at the Curie 
point of massive nickel. These curves may be interpreted 
in terms of a particle size distribution. For small parti- 
cles of nickel the ratio of surface to total atoms may be 
quite large, and significant changes in the average electron 
density may occur on chemisorption. Since the ferro- 
magnetism observed arises from the coupling of unpaired 
electrons in the d-band, changes in the number of unpaired 
electrons may be correlated to changes in magnetism. 

At room temperature oxygen, carbon monoxide, and 
nitrous oxide have been observed to raise the magnetism of 
nickel on silica. Water vapor and hydrogen decrease the 
magnetism. This has been interpreted as donation of elec- 
trons to the first three gases by the nickel. This results 
in their adsorption as negative ions. The water vapor and 
hydrogen are assumed to give electrons to the nickel, being 
adsorbed as positive ions. Nitrous oxide and water vapor 
exhibit the same changes at 77° K. as at room temperature 
and at 190° K. 

Above room temperature hydrogen lowers the mag- 
netism, but analysis of the changes due to hydrogen chemi- 
sorption below room temperature indicate that hydrogen 
may be chemisorbed by different mechanisms on particles 
of different sizes. The suggestion is made that hydrogen 
is chemisorbed as a positive ion or by a covalent bond on 
large particles and as a hydride ion on small ones. 

Chemisorption of hydrogen at 77° K. lowers the mag- 
netism to approximately the same extent as chemisorption 
over a complete cooling range from 625° to 77° K. At 
room temperature the chemisorbed film is unstable in 
flowing helium. The change in the film could be followed 
by observing the change in magnetism from the value for 
a surface saturated with hydrogen to nearly the value for 
the bare surface in helium. 

The samples of nickel on silica used analyzed at 26% 
and 42% nickel. Each concentration gave a characteristic 
curve in helium. The nickel of the 26% sample seemed 
highly dispersed. It showed little magnetism from 625° to 
77° K, followed by an abrupt increase between 77° and 
20° K. Sintering this sample indicated that aggregation of 
the nickel particles was limited even after heating at 
650° C. The helium curve for the sintered sample was 
Slightly different from that for the sample before sintering. 
Normally such treatment would give a sample with a curve 
like that of massive nickel. The changes in the effect of 
hydrogen chemisorption after sintering were correlated 
with changes in particle size distribution. An increase in 
the effect of hydrogen at 20° K. was interpreted as follow- 
ing from removal of the small particles on which hydride 
formation is favored. 

A brief discussion of field effects is given. Because 
the samples are not magnetically saturated, changes in 
field may change the apparent particle size distributions. 

137 pages. $1.71. Mic 55-373 
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THEORY AND EFFLUENT ANALYSIS 
IN CHROMATOGRAPHY 


(Publication No. 13,119) 


Benjamin Franklin Myers, Jr., Ph.D. 
Northwestern University, 1955 


There has been derived, based onthe plate theory of 
chromatography, an expression which approximately de- 
scribes the behavior, during elution analysis of one solute 
having a non-linear adsorption isotherm on a chromato- 
graphic column, This expression is too complex to be con- 
veniently applied to experiments and an attempt to simplify 
it did not completely remove this objection. There has 
also been derived an expression describing the behavior 
during frontal analysis and one representing the behavior 
of two interacting solutes during elution analysis. 

The analysis by refractive index measurements of ef- 
fluents from ion-exchange columns has been found to be 
subject to compensation, a phenomenon whereby the re- 
fractive index contribution of the solute ions to the solution 
is nullified. It is proposed that the simultaneous removal 
of eluant ions and addition of solute ions to the eluant 
causes the compensation. No effective means has been 
found to overcome this in the chromatography of amino 
acids on cation exchange resins. The application of re- 
fractive index measurements to other forms of chromato- 
graphy is discussed. The role of adsorption in ion- 
exchange chromatography is considered. 

A semi-continuous, uni-moble phase, liquid-liquid 
extraction train is constructed and its application dis- 
cussed. 98 pages. $1.23. Mic 55-374 


THERMODYNAMICS AND KINETICS OF THE 
NITROGEN DIOXIDE CATALYZED OXIDATION 
OF NITROSYL CHLORIDE TO NITRYL CHLORIDE 


(Publication No. 13,282) 


James Daniel Ray, Ph.D. 
Stanford University, 1955 


1. A calorimeter for the measurement of relatively 
low heats of rapid and quantitative reactions of gases has 
been designed employing a Joule expansion of one gas from 
outside the calorimeter into another inside the calorime- 
ter. An empirical correction for the expansion heat effect 
was determined for the system employed. The heat of 
oxidation of various pressures of nitric oxide to form 
equilibrium mixtures of nitrogen dioxide and nitrogen te- 
troxide has been confirmed. 

2. The heat of formation of nitrogen pentoxide gas 
from the elements has been found to be endothermic by 
3.06 + 0.16 kcal/mole at 298.16°K. This thermal value 
was obtained for samples containing less than 0.1% nitric 
acid. 

3. The calorimetric heat of formation of gaseous 
nitryl chloride from the elements at 25°C has been found 
from the heat of the reaction of nitryl chloride with nitric 
oxide as confirmed by the heat of the reaction between 
nitrosyl chloride and nitrogen pentoxide. The value is 
+ 3.28 kcal/mole (endothermic). From the equilibrium 
constants for the reactions 





2 NO, + Cl, = 2 CINO, 
NO, + CINO = NO + CINO, 


the entropy of nitryl chloride at 25°C has been found to be 
66.1 * 0.8 e.u. 

4. The heat of the gas phase reaction between methyl 
nitrite and nitrogen pentoxide to form methyl nitrate and 
an equilibrium mixture of nitrogen dioxide and nitrogen te- 
troxide was measured. From this, the heat of formation of 
gaseous methyl nitrate from the elements at 25°C was found 
to be - 29.2 t 0.2 kcal/mole. 

5. The nitrogen dioxide catalyzed oxidation of nitrosyl 
chloride to nitryl chloride was found to take place by the 
following mechanism. 


NO, + CINO == NO + CINO, K 
NO + 0, + NO, = NO,+ NO, k, 
NO; + NO 2 NO, K, 
2 NO + O, = 2 NO, Ks 


equilibrium 


The rate expression is: 


d(O,) _ KsKeq(NO,) (CINO)(O,) | KsKeq(NOz)*(C1NO)" (Oz) 
~ at (CINO,) (C1NO,)? 


The value of rate constant k; at 25°C obtained from the ex- 
perimental results were 6.58x10" cc*mole~’sec.~™. This 
value was obtained by using for Keq 1x10™ and the value 
6.92x10~? mm Hg. ~ hours™ for k, taken from Smith. 

70 pages. $1.00. Mic 55-375 








KINETICS AND MECHANISM OF REACTION 
OF AQUO AND COMPLEX FERROUS IRON 
WITH HYDROPEROXIDES 


(Publication No. 13,346) 


Warren Lind Reynolds, Ph.D. 
University of Minnesota, 1955 


Considerable study has been devoted to the kinetics and 
mechanism of reaction between ferrous iron and hydrogen 
peroxide; comparatively little has been devoted to the re- 
actions between various ferrous iron Species and various 
hydroperoxides. It was of practical as well as of academic 
interest to investigate these reactions because research 
carried out at this University under sponsorship of the 
Federal Facilities Corporation has shown that these re- 
actions are very useful for initiating polymerization in 
cold rubber recipes. The rates of reaction of aquo ferrous 
iron with cumene hydroperoxide (CHP), tertiary butyl 
hydroperoxide (tBuHP), para-methane hydroperoxide 
(pMHP), and hydrogen peroxide and of CHP with ferrous 
versenate (FeY=) and ferrous pyrophosphate (FeP) were 
determined by employing a rotated platinum wire electrode 
in conjunction with an automatic recording polarograph to 
obtain simultaneous determinations of ferrous iron concen- 
tration and time. The rates of these reaction were all 
first order with respect to both the hydroperoxide and the 
ferrous iron species. The rate constants of the reaction 
are given in table (i). The chief products of the reaction 
between Fett and CHP were ferric iron, acetophenone, 
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and ethane and the reaction ratio, A(Fett)/ A(CHP), was 
approximately unity in accordance with the mechanism 


Fet+ + ROOH > Fett+ + RO- + OH™ 
RO- > C,H,;COCH, + CH; 
2CH’, > C,H, 


The mechanism is somewhat more complicated than this 
because of side reactions forming some methane, methanol, 
and other products such as 2-phenyl-2-propanol. The 
dropping mercury electrode was used to determine ferric 
ion, acetophenone, and CHP and the rotated platinum wire 
electrode was used to determine ferrous iron where neces- 
sary; methane and ethane were determined in a mass 
spectrometer; methanol was determined by a chromotropic 
acid test after oxidation to formaldehyde. The activation 


Table (i) 
Reaction pH 


Fett - CHP in H,O 0-3 3.5 x 10° exp(-9970/RT) 
Fe*t - CHP in D,O 1.2 9.3 x 10° exp(-10840/RT) 
Fett - tBuHP 1.2 9.4.x 10" exp{-9220/RT) 
Fett - pMHP 1.2 1.0 x 10’ exp(-7700/RT) 
Fett - HO. 1.2 3.3 x 10° exp(-10400/RT) 
FeY= - CHP 3.7-10.3 5.0 x 10'° exp(-10400/RT) 
FeP CHP 4.82 2.0 x 10° exp(-8160/RT) 





k 1./mole sec. 








6.78 2.7 x 10° exp(-8900/RT) 
8.80 1.6 x 10° exp(-8400/RT) 





energy of the reaction was increased by 870 cal./mole 
when D,O was substituted for H,O. 

The reaction between potassium ferrocyanide and CHP 
was also investigated. The mechanism postulated by 
Boardman as well as his experimental work for this re- 
action were in disagreement with data observed by us. The 
reaction is incompletely understood. However, the acceler- 
ation of the rate caused by light and decreasing pH, and the 
retarding action of added cyanide taken in conjunction with 
the work of Lal on the potassium ferrocyanide — hydrogen 
peroxide reaction make it rather certain that the reaction 
involves hydrolysis of the ferrocyanide ion to aquopenta- 
cyanoferrate(II) ion followed by reaction of the latter ion 
with CHP. The retarding action of ferricyanide ion and the 
observation by Lal that equimolar quantities of aquopenta- 
cyanoferrate(II) and (III) produce the same acceleration of 
the rate of the ferrocyanide — hydrogen peroxide reaction 
make it appear reasonable that the equilibrium 


Fe(CN),~ + Fe(CN),(H,O)-? 2 Fe(CN),° + Fe(CN)s(H20)~ 


is involved. The fact that water is necessary in the first 
coordination sphere of the ferrous species before it can re- 
act with the hydroperoxide and the fact that the activation 
energy of the ferrous iron— CHP reaction is increased by 
substitution of D,O for H,O makes it seem probable that the 
reaction between a ferrous species and a hydroperoxide 
occurs by a hydrogen atom transfer rather than an electron 
transfer. 233 pages. $2.91. Mic 55-376 
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AN ANALYSIS OF THE IMPACTS OF 

THE 1953 AND 1954 REDUCTIONS IN 

FEDERAL RESERVE MEMBER BANK 
RESERVE REQUIREMENTS 


(Publication No. 13,827) 


Robert Perry Black, Ph.D. 
University of Virginia, 1955 


The study has a twofold purpose: first, to formulate 
methods for analyzing the impacts of changes in Federal 
Reserve member bank reserve requirements, and sec- 
ondly, to examine the actual impacts of the 1953 and 1954 
changes, placing particular emphasis upon the responses 
of Fifth District member banks. The need for the study is 
found in what is felt to be inadequate theoretical foun- 
dations for changes in requirements and in a lack of pub- 
lished empirical investigations into past patterns of re- 
sponse. 

The first step is the construction of mathematical bank 
credit expansion models designed to show the limits of 
credit expansion and contraction when institutional factors 
previously neglected are taken into consideration. 
“Customary” reserve holdings are found to limit expansion 
and contraction in much the same way as do legal reserve 
requirements; changes in the levels of government 





balances and uncollected items are shown also to affect the 
expansion limits; and changes in correspondent balances 
are demonstrated to influence the speed of expansion and 
contraction in all cases and actually to change the limits in 
most cases. 

Next, the models are modified so as to enable them to 
be used in estimating actual instead of potential expansion 
resulting from changes in reserve requirements. The 
equations then are applied to 1953 and 1954 statistics to ob- 
tain estimates of the impacts upon the money supply 
brought about by the reductions in reserve requirements. 
These impacts are found to differ considerably between the 
two years and within each year because of changes in the 
variables affecting expansion. 

The responses of the individual Fifth District member 
banks are studied next to determine how different types of 
banks affected the expansionary processes. Each bank is 
examined as to the percentages of excess reserves held 
before and after the changes, the stability of its excess re- 
serve holdings, the changes in its excess reserves brought 
about by the reductions in requirements, its speeds of re- 
action, and the behavior of its correspondent balances 
following the reductions. A great deal of difference in re- 
sponses is discovered, but the banks fall into convenient 
groups as to pattern of response. Large banks, corre- 
spondent banks, and reserve city banks are found to have 
the most efficient responses and small country banks the 
least efficient. 
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Several conclusions are drawn from these findings. 
First, it appears likely that future changes in require- 
ments will have similar erratic short run impacts unless 
better consideration is taken of the effects of the many 
factors influencing the expansion process. Some hope is 
held out for making better short run and reasonably accu- 
rate long run forecasts of the impacts of future changes 
through the methods developed in the study. Second, the 
differences in impact probably will be due mainly to 
changes in cash drain, government balances, uncollected 
items, and the extent to which member banks use their 
freed reserves. Third, the impacts are likely to be felt 
first in the money market and later on prices, employ- 
ment, and output. Fourth, the expansion process probably 
will work out more quickly but will not reach as high 
levels as appears to have been generally supposed. Fifth, 
the total expansion will be increased to the extent govern- 
ment deposits rise since such deposits do not cause cash 
drains as do increases in private deposits. Finally, bank 
reaction seems to be largely a function of the quality of 
bank management. It is suggested that those banks having 
patterns of response differing considerably from the re- 
sponses of the more efficient banks could improve their 
earnings by a closer review of their reserve management 
practices. 360 pages. $4.50. Mic 55-377 


AGRICULTURAL PRICES AND COSTS SUITABLE FOR 
USE IN APPRAISING FARM LAND 
FOR LONG-TERM COMMITMENTS 


(Publication No. 13,501) 


Fred Edward Justus, Jr., Ph.D. 
University of Illinois, 1955 


The purpose of this study has been to make a descrip- 
tive and theoretical analysis of some major considerations 
in the extension of long-term credit. Attention has been 
centered on the risks caused by the uncertainty of future 
levels of agricultural commodity prices, costs, and land 
values. The major concern of lending agencies is the 
large fluctuation in the general level of agricultural prices, 
particularly downward, caused largely by factors not origi- 
nating within agriculture. 

The main part of the thesis is concerned with an analy- 
sis of considerations in determining the level of prices and 
costs to use in appraising, and weighing the factors that 
influence the value of farmland. Included also is a study of 
the size of current farm mortgage debt, the sources of 
farm mortgage credit, the farm real estate market, and 
other relevant aspects of farm mortgage credit. 


Summary and Conclusions 








Most farm purchase loans are made for periods of 
from 20 to 35 years. But with amortized repayment plans 
and special prepayment privileges now common features 
of long-term loan contracts lending agencies should de- 
velop their policies on the basis of the next 10 or 15 years, 
rather than to display concern about factors 20 to 35 
years in the future. 

The policy of lending agencies with regards to upper 
loan limits, and prices and costs for appraisals should be 


flexible enough to adjust to changes in factors that influ- 
ence net farm income and land values, but stable enough to 
be workable. The critical question a lending agency must 
answer in examining its policy is whether or not the policy 
is serving adequately both the needs of the borrowers and 
the interests of the agency. The number of loan appli- 
cations turned down, the apparent level of the managerial 
ability of borrowers, the success of loans made, and the 
relationship of upper loan limits to the market price of 
farmland are indicators of the adequacy of a loan policy. 

To meet adequately the needs of farm borrowers and 
interests of persons who entrust funds with lending agen- 
cies the level of commodity prices and costs used in 
appraisals and upper loan limits per acre should be estab- 
lished by an approach which is constructive and forward- 
looking. A logical approach is to analyze the major factors 
likely to influence the future loan repayment capacity of 
farm borrowers, and land values. Because the economic 
well-being of agriculture is largely dependent upon con- 
ditions of the entire economy the analysis must include not 
only factors peculiar to agriculture but an examination of 
the major factors influencing the level of business activity 
and general price level of the entire economy. These in- 
clude world political conditions, profit incentive and confi- 
dence in the future, supply of capital, technological inno- 
vations, and governmental activities. 

The determination of the probable level of future land 
values involves several additional considerations. These 
include the relationship of land prices to commodity 
prices; trends in crop yields; the relationship of land 
prices to gross and net farm income; changes in the farm 
business with respect to size of business, type of costs, 
and capital investment structure; and changes in the pat- 
tern of farm family expenditures and Savings. 

As stated before the approach to these determinations 
should be constructive and forward-looking. The use of 
historical bases is entirely impractical in establishing 
loan policies, but discreet use can be made of historical 
data. Understanding past relationships helps in determin- 
ing how future prices will react to certain stimuli. 

188 pages. $2.35. Mic 55-378 


A STUDY OF THE HOPE NATURAL GAS CASE 
—ITS HISTORICAL BACKGROUND 
AND ECONOMIC SIGNIFICANCE 


(Publication No. 13,996) 


William Weiner, Ph.D. 
Columbia University, 1955 


This study deals with the historical background and 
economic significance of a recent Supreme Court decision, 
the Hope Natural Gas case (1944), which today ranks with 
Munn v. Illinois (1877) and Smyth v. Ames (1898) as key 

















cases in public utility rate regulation. 

Between 1877 and 1898 a gradual shift from judicial 
recognition of complete legislative control over rate regu- 
lation in Munn v. Illinois to assumption of the right of 
court review of the reasonableness of rates occurred. In 
Smyth v. Ames the Supreme Court set forth its “fair value” 




















dictum. Of the standards mentioned in this case, repro- 
duction cost and original cost were given most weight in 
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subsequent decisions, but reproduction cost increasingly 
was stressed as the dominant “element,” resulting in costly 
and time consuming proceedings and hypothetical and con- 
jectural evidence. Regulation was so ineffective as to 
threaten the continued existence of private ownership and 
operation of utilities. In the early Thirties the Supreme 
Court appeared to be abandoning reproduction cost only to 
revert to it in 1935. The Court evinced greater interest in 
the anticipated results of rates than in the methods of rate 
determination after 1935. On the eve of the Hope case, the 
federal Constitution no longer represented a safe bulwark 
of “fair value.” The ideological basis of “fair value” had 
been undermined by studies, investigations, legislation 
such as the Natural Gas Act of 1938, court decisions, and 
economic and social experimentation of the New Deal. The 
decline of “fair value” was an evolutionary process, and 
the Hope case was an outcome of this social development. 

The Hope case arose as a result of complaints filed in 
1938 by the Cities of Cleveland and Akron, Ohio, and the 
Pennsylvania Public Service Commission, under the Natu- 
ral Gas Act, alleging the interstate pipeline company’s 
(Hope’s) wholesale rates charged to local distributing com- 
panies in Ohio and Pennsylvania were excessive, unreason- 
able, and unduly discriminatory. In this study the com- 
plaints, orders, hearings, major exhibits, and briefs before 
the Federal Power Commission, the Circuit Court of Ap- 
peals, and the Supreme Court are outlined. This is pre- 
ceded by a sketch of the operational, regulatory, and fi- 
nancial history of Hope from 1898 to 1938 and by a chapter 
aimed at trying to ascertain the general objectives of Con- 
gress in enacting the Natural Gas Act. After outlining the 
proceedings before the commission and the courts, the de- 
cisions of the Commission and the Supreme Court are 
analyzed, and post-Hope decisions are examined. 

Economically significant aspects of the Hope case dis- 
cussed include the following: “End result” doctrine, fair 
rate of return, annual and accrued depreciation, and influ- 
ence of past earnings upon future rates. Attention also is 
given to general regulatory methods practiced by the Fed- 
eral Power Commission in post-Hope cases, and to regu- 
latory problems related to post WW II inflationary con- 
ditions. Justice Jackson’s views on conservation and “end 
use” of natural gas are mentioned in passing, but the is- 
sues raised lie outside the scope of this study. 

The majority opinion in the Hope case freed regulatory 
commissions from constitutional subservience to the 
administratively unworkable “fair value” rule, which had 
frustrated effective regulation of utility rates for nearly 
half a century. Although federal and state commissions 
still may follow the “fair value” rule if they choose (or if 
required to do so by state Constitution, statute, or court 
decision), only nine or ten states continue to give some 
weight to reproduction cost evidence. The Hope case sub- 
stantially contributed to the continued use or adoption of 
some variant of the net investment rate base by the Fed- 
eral Power Commission and by thirty-one state com- 
missions. 572 pages. $7.15. Mic 55-379 
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A SELECTIVE STUDY 
OF ORGANIZED INDUSTRIAL DISTRICTS 


(Publication No, 12,985) 


Charles Wilson Hackett, Jr., D.B.A. 
University of Washington, 1955 


Most of the information available concerning organized 
industrial districts stresses the community development 
and planning aspects of these industrial subdivisions, 
virtually ignoring their business operations. Consequently, 
this study was undertaken (1) to determine how to organize 
and operate an industrial district, (2) to appraise the fac- 
tors contributing to the successful management of such 
developments, (3) to evaluate the organized industrial dis- 
trict as a business institution, and (4) to ascertain whether 
the districts have assisted small business firms. 

In order to study the business operations of subdivisions 
in detail, arrangements were made to interview persons 
active in the management of twenty-two representative dis- 
tricts. Altogether, forty-one tracts of land developed as 
organized industrial districts in eleven states and one 
Canadian province were inspected, and approximately fifty 
individuals were interviewed. These people included de- 
velopers, city planners, realtors, railway officials, and 
educators. 

As a business institution, an industrial district performs 
any of several activities, depending upon its owners’ ob- 
jectives and financial capabilities. It may assemble and 
improve industrial sites and in addition design and con- 
struct buildings with the organization subsequently selling 
or leasing these developed facilities. In some instances, 
the subdivision may possibly perform related brokerage 
and financial services. 

Lying within standard metropolitan areas containing 
several hundred-thousand inhabitants, these developments 
generally are located about five to ten miles from down- 
town business districts, usually in cities where industrial 
land has become scarce by virtue of rapid economic 
growth. The tenants may number from 25 to 500 compa- 
nies, but individually they occupy sites ranging in size from 
half an acre to ten acres. Most of the tenants undertake 
warehousing and distribution operations in general-purpose 
buildings containing between 25,000 and 100,000 square 
feet although a portion of the companies perform light 
manufacturing activities. 

At first glance, a district appears to be an organization 
which can effectiveiy assist small industry, but organized 
industrial districts have looked with greatest favor upon 
well-established, nationally-known companies. These ten- 
ants have been able to satisfy the life insurance companies 
to whom the developers have referred them for financial 
assistance in purchasing their buildings. Consequently, the 
mortgage standards of financial institutions have become 
the entry standards for many districts. Only where the 
developers have been able and willing to take financial 
risks themselves have the districts aided small business. 

Since an industrial district is usually a secondary busi- 
ness activity which is related to its owner’s primary oper- 
ations, a physical district lends itself to control by a rail- 
road or a contractor-builder. The tract assists a developer 
in increasing his revenue from primary activities. In 
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other instances, civic groups and combinations of various 
business organizations have created subdivisions. 

Today, the organized industrial district has become a 
tool of the planner for improving community land-use 
rather than a device of the economist for broadening a 
city’s economic base. In practice, the district basically 
remains a speculative real estate development or a device 
to hold land for rail-using industries. There is no evi- 
dence that the presence of a district has directly altered 
the general industrial base upon which a city rests. 

Since property improvements in a district exclusive of 
any buildings may be up to seven times as great as land 
acquisition costs, the development of an industrial sub- 
division requires careful planning in all matters from the 
selection of a site to the decision regarding the services 
which will be provided. In addition, the successful oper- 
ation of a district requires a continuity of managerial di- 
rection under strong leadership. To a great extent, the 
success of a subdivision is related to its degree of re- 
strictiveness. 402 pages. $5.03. Mic 55-380 


TOTAL DISABILITY PROVISIONS 
IN LIFE INSURANCE POLICIES 


(Publication No. 13,394) 


Kenneth W. Herrick, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dan M. McGill 


The individual who is unfortunate enough to suffer a 
total disability of sustained duration generally finds that it 
means financial ruin. Protection against this type of loss 
is highly desirable, but providing the protection has pre- 
sented private insurers with many problems. This disser- 
tation deals with the attempt on the part of life insurance 
companies to alleviate the financial consequences of long- 
term total disability. This they have done in conjunction 
with life insurance policies by making available waiver of 
premium and monthly disability income. However, the 
volume of disability income sold in recent years has been 
disappointingly small. One purpose of the dissertation is 
to discuss the reasons behind this situation. 

The topic is at once narrow and new enough so that it 
was possible to examine virtually all of the pertinent 
printed material on the subject. The author carried on an 
extensive correspondence with insurance company execu- 
tives and was able to talk personally with many company 
officials in home offices in various parts of the United 
States in obtaining data. 

The study is composed of ten chapters dealing with 
various facets of the subject including: history, legal as- 
pects, actuarial aspects, claims, and underwriting. The 
emphasis throughout is upon current practices. 

The author concluded that it is feasible and desirable 
for life insurers to provide adequate financial protection 
against the hazard of total disability. Several recommen- 
dations are made which it is believed would be an improve- 
ment upon current practices. 

| 298 pages. $3.73. Mic 55-381 





PROBLEMS OF THE 
COTTON MANUFACTURER IN CHINA 


(Publication No, 13,403) 


Leland S. Liang, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. Anne Bezanson 


The largest manufacturing industry of China is the tex- 
tile industry, in which the cotton branch is predominant. 
Measured in terms of any kind of index, the textile industry 
stands far out in front of others. It ranks first in the num- 
ber of factories, capitalization, power generated by steam 
or internal combustion, electric power generated, electric 
power supplied by public utilities, number of workers, and 
the value of products. Since its humble beginning at the 
turn of the century, it has occupied a premier position 
among China’s manufacturing industries. 

This dissertation has the dual purpose of drawing out 
the vital facts affecting the cotton manufacturing industry 
in China, and of pointing out the numerous problems that 
the cotton manufacturer at present has to cope with in every 
phase of his endeavor. Beginning with a chapter on the 
History of the Chinese Cotton Manufacturing Industry, these 
problems are dealt with in the following chapters, namely, 
Location of Mill, Raw Material, Labor, Mill Organization, 
Marketing, and Finance. 

This study is also concerned with the development of 
the cotton manufacturing industry in China, in an attempt 
to indicate the major economic factors that the Chinese 
manufacturer has to deal with, the extent to which they are 
peculiar to the national setting, and the extent to which 
some drawbacks could be remedied by conscious efforts on 
the part of the cotton textile producer. 

This study is also concerned with factors peculiar to the 
rise of the cotton manufacturing industry in China, some of 
which appeared in other countries at similar stages in the 
development of the industry; while others reflect problems 
of the quality of raw material, geographical influences, the 
tradition of the use of labor, the conventional marketing 
methods, the dire lack of financial resources, and other 
problems, which were unlikely to appear in other countries 
or, if they did, would show up in minor degrees. Some fac- 
tors, which are consistent with and grew out of the idio- 
syncracies of the cotton manufacturing industry in China, 
may disappear with the maturity of the industry; while 
others may linger much longer. 

In the chapters dealing with some of the major factors 
which the Chinese yarn and cloth producer has faced and 
must deal with in the future, some emphasis is placed on 
the factors that are likely to be overcome as the industry 
develops, in addition to those which, if not overcome, are 
likely to keep the manufacturer at a competitive disad- 
vantage. 

Finally, some of the factors that have retarded the de- 
velopment of the cotton mills in China are examined. These 
factors are Classified into external and internal factors, 
the former including political and transport factors, while 
the latter encompass such conspicuous economic factors as 
the lack of a system of mill organization, the lack of an 
understanding of mill financing, and an absence of a dis- 
ciplined labor force. Both the external and internal factors 
are responsible for retarding the development of cotton 
mills in China. The removal, or at least the control, of 
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some of the external disturbing factors, may hasten to im- 
prove the internal factors, although it is emphasized, first, 
that the interplay of all factors is more important than any 
single set of factors, and second, that the internal factors 
are always inherent in the transition of China from a 


medieval to a modern economic order. 
228 pages. $2.85. Mic 55-382 


THE DEVELOPMENT OF MULTIPLE- UNIT 
LARGE DEPARTMENT STORE 
INVESTMENT-MANAGEMENT SYSTEMS 1920-1953: 
SELECTED CASE STUDIES 


(Publication No. 13,405) 


Harry Aaron Lipson, Jr., Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Reavis Cox 


This study is concerned with Allied Stores Corporation, 
Associated Dry Goods Corporation, City Stores Company, 
Federated Department Stores, Gimbel Brothers, R. H. 
Macy and Company, May Department Stores and National 
Department Stores Corporation. These are called 
“multiple-unit large department store investment- 
management systems” instead of the usual “department 
store ownership group” or ‘department store chain” since 
this connotes many of the attributes of these corporations. 
Each system has acquired ownership of many established 
department stores by purchase for cash and/or by an ex- 
change of stock. 

Four situations, involving six stores acquired during 
1945-1948, were selected for study. These include: (1) the 
acquisition of an existing smaller store, (2) the acquisition 
of the largest downtown stores, (3) the building of a new 
store for a large acquisition, and (4) the modification of 
existing downtown stores. 

Each situation was studied in terms of five merchan- 
dising variables: (1) the stores and their services; (2) the 
organization structures for authorizing and carrying out 
merchandising activities; (3) the sales promotion tech- 
niques; (4) the prices and terms of sale; and (5) the 
physical arrangement and display of merchandise. 

The data were obtained from minutes of meetings of the 
executive committee and boards of directors, reports to 
the steering or advisory committees from the chief execu- 
tives placed in charge of the acquired stores, personnel 
records in the acquired stores, merchandise plans and 
advertising scrapbooks for the acquired stores, files of 
correspondence and reeords between the acquired stores 
and the systems’ central service offices, correspondence 
and interviews with the executives and personnel of the 
systems and acquired stores, minutes of meetings and 
correspondence files of executive or acquisition com- 
mittees, and observation of some contacts between the 
system personnel and the personnel of the newly-acquired 
stores. The period of investigation lasted from August 
1947 through August 1954. 

The first part of the study presents evidence that de- 
partment stores, and the resulting systems, are the result 
of a conscious and definite plan for a new type of organi- 
zation. The second part presents data about the growth of 





the systems, the organization and operations of the sys- 
tems, and the setting for the 1945-1948 acquisitions. The 
third part contains the six case studies concerning the 
merchandising strategies employed in the post-war acqui- 
sitions in terms of the objectives at the time of acqui- 
sitions, the method of formulating the acquisition programs, 
the techniques of implementation, and the resulting changes 
in the five merchandising variables over the period from 
acquisition through 1953. 

The results indicate that the senior officials of the sys- 
tems have been formulating the acquisition programs for 
the larger stores in terms of the individual background of 
the particular store. Although some strategists want 
centralized decision-making, there is evidence that local 
managements have the ability to accept or reject the de- 
cisions of the system management. This results in a shift- 
ing of the authority for making decisions. The dissatis- 
faction with traditional department store operating methods 
was not sufficient to bring about much change for the pro- 
grams planned for the acquisitions. 

The general conclusion is that each system has its own 
mixed pattern of management, and none has a general 
formula for the successful acquisition of department stores. 
There should be a greater recognition of the need for 
crystallizing the desired strategy for the individual stores 
and systems, and for more effectively determining the basic 
ingredients of successful department store operations, as a 
result of the systems’ experience with post-war acqui- 
sitions. 380 pages. $4.75. Mic 55-383 


AN INQUIRY INTO THE NATURE AND FUNCTION 
OF A STRING RETAIL DEVELOPMENT: 
A CASE STUDY OF EAST COLFAX AVENUE, 
DENVER, COLORADO 


(Publication No. 13,114) 


Paul Robert Merry, Ph.D. 
Northwestern University, 1955 


East Colfax Avenue constitutes one-half of the principal 
east-west thoroughfare through Denver, Colorado. Extend- 
ing a distance of approximately 5+ miles through a heavily 
populated residential area from a point at Broadway near 
the central business district, to the city limits at Yosemite 
Street, it serves as a travel route for local residents seek- 
ing access to and from the eastern portion of the City and 
as a route for “out-of-town” travelers using transconti- 
nental highway U.S. 40. Both sides of the Avenue are de- 
voted almost entirely to retail use. Because such [retail] 
activity is strung out along a single street, it comprises 
what is commonly regarded as a string retail development. 

The purpose of this investigation was to ascertain 
through systematic study the nature and the function of re- 
tail development situated on East Colfax Avenue. Nature 
was examined in terms of number, ground area, and loca- 
tion of retail facilities within the development; function 
was examined in terms of consumers served by the de- 
velopment, and types of goods and services offered. Ex- 
amination was further made of interrelationships of nature 
and function in an effort to explain the existence of the de- 
velopment as well as to explain certain of its character- 
istics. While the analysis makes some use of historical 
data, the study focuses mainly upon the year 1951. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





ECONOMICS 1745 





With reference to nature, the development was found to 
contain 553 establishments variously distributed among 
seventy-one kinds of facilities. The importance of each 
kind of facility was determined on the basis of numerical 
representation and square feet of ground area occupied. 
The analysis of locational characteristics of facilities was 
focused upon: (1) the comparative structure of the north 
and south sides of the development, (2) the extent of the 
tendency for principal kinds of facilities to be located on 
corners of blocks or “within” blocks of the development, 
(3) the extent of evenness or unevenness in the spatial dis- 
tribution of principal kinds of facilities within the develop- 
ment, and (4) the extent of the tendency for establishments 
to be located in either high or low density areas, as well 
as for given kinds of facilities to be located within or out- 
side of such areas. 

With reference to function, analyses were made of data 
on volume and nature of vehicular traffic on and crossing 
East Colfax Avenue and of data on the sources of such 
traffic. In addition, analyses were made of size and 
characteristics of population residing in neighborhoods 
abutting the Avenue. Each kind of facility was further 
classified according to type of commodity offered for sale, 
whether goods or services; types of goods and services 
offered for sale with reference to major categories of use, 
whether automotive, clothing, food, house-needs, liquor, 
personal care, or miscellaneous goods and services; and 
types of goods and services offered for sale with reference 
to manner of purchase by the consumer, whether con- 
venience, service shopping, fashion shopping, or specialty. 

Resort to deductive methods of analysis was necessary 
in the treatment of interrelationships of nature and func- 
tion. Historical data on circumstances leading to the 
transformation of East Colfax Avenue from a residential 
development into a retail development throw light on its 
raison d’etre. The role of consumers’ wants in the struc- 
turing of the development is evidenced in interrelation- 
ships of nature and function, both with respect to the gen- 
eral characteristics of the development and in the location 
of facilities within it. 204 pages. $2.55. Mic 55-384 


A CRITICAL ANALYSIS OF SELECTED PROBLEMS 
IN THE DEVELOPMENT, ORGANIZATION, 
AND CONTROL OF LARGE SUBURBAN BRANCHES 
OF PACIFIC COAST DEPARTMENT STORES 


(Publication No. 13,278) 


Clinton Lewis Oaks, Ph.D. 
Stanford University, 1955 


Many large independently operated metropolitan de- 
partment stores in the Pacific Coast region have recently 
undergone a striking metamorphosis. Abandoning the tra- 
ditional practice of single unit operation, these stores 
have suddenly exhibited an unprecedented interest in the 
establishment of large suburban branches. The resulting 
widespread development of metropolitan department store 
branch systems undoubtedly constitutes one of the most 
important structural transformations which has taken 
place in urban retailing during the last three decades. 

An attempt has been made in this study to examine in 
some detail (1) the factors responsible for the rapid 





development of these metropolitan department store branch 
systems, (2) the present state of development and the an- 
ticipated expansion of the branch systems in the Pacific 
Coast region, and (3) the problems of organization and con- 
trol experienced by the parent store in attempting to adapt 
itself to multiunit operation, with particular emphasis upon 
those problems directly related to branch merchandising. 

In view of the recency of the development of surburban 
branch department stores and the rapidity with which this 
development has taken place, much of the material included 
in this study had to be gathered directly from the depart- 
ment stores concerned, and, consequently, a rather exten- 
Sive field investigation was utilized in its preparation. 

The widespread participation of metropolitan depart- 
ment stores in the Pacific Coast region in branch store de- 
velopment appears to have been motivated by (1) the grow- 
ing retail sales potential in the suburban districts of large 
metropolitan areas, reflecting both the rapid increase in 
the population of these outlying districts and the increasing 
inaccessibility of the downtown commercial area to these 
suburban residents; (2) the rapid growth of suburban retail 
competition in the form of neighborhood shopping centers, 
suburban units of large chain stores, and branches of other 
metropolitan department stores; (3) the possibility of add- 
ing a substantial increment to the net profit of the parent 
store through suburban expansion; and (4) the promotional 
activities of interested non-retailing groups such as real 
estate developers, architects, contractors, and life in- 
Surance companies. 

As a result of these motivating factors, by November of 
1954 there were twenty of these large suburban department 
store branches in operation in the Pacific Coast region, all 
but four of which had been opened since the end of World 
War II. In addition, at least twelve other units were being 
planned. When these are completed, the total branch floor 
space of the participating department stores will be greater 
than their total downtown floor space. 

The conversion of the typical metropolitan department 
store from single unit to multiunit operation, however, has 
produced many unprecedented problems of organization 
and control. In the management of these outlying branches, 
a majority of the parent stores have favored the use of a 
highly centralized control policy. At the same time, how- 
ever, these stores have attempted to develop in their 
branches many characteristics such as extreme merchan- 
dise flexibility, distinctive store personality, and local 
character normally associated only with decentralized or 
semiautonomous merchandising operation. This poorly de- 
fined and somewhat contradictory control policy has often 
been accompanied by an ineffective branch organizational 
pattern, and, as a result, the operating efficiency of many 
individual branch stores appears to have been seriously 
curtailed. | 

Several alternative proposals for correcting this situ- 
ation were considered. The relative merits of centralized 
and decentralized merchandising control policies were ex- 
amined as a basis for evaluating the possible shift to 
greater decentralization in branch store management. 
Several plans for strengthening the branch system organ- 
izational structure under a centralized merchandising con- 
trol policy were also outlined and subjected to critical 
examination. 281 pages. $3.51. Mic 55-385 
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THE BASIC VOCABULARY 
OF WRITTEN BUSINESS COMMUNICATIONS 


(Publication No. 13,231) 


James Edwin Silverthorn, Ed.D. 
Indiana University, 1955 


Chairman: Elvin S, Eyster 


An examination of bibliographies of research, readers’ 
guides, etc., reveals no studies of the vocabulary of gen- 
eral business writing. However, the Horn- Peterson’ lists, 
which have been used widely, were derived from the words 
used in business letters. Although the lists were published 
in 1943, the words were taken from business letters writ- 
ten prior to 1926. Many new words have come into usage 
since 1926, and possibly some of them are used frequently 
in current business writing. 


The Problem 


The problem is a study of the vocabulary used in writ- 
ten business communications. It is a study of the over-all 
vocabulary of business writing, not a study of the vocabu- 
lary of written business communications of specific cate- 
gories of business. Basic to the study was the body of 
words used commonly in general business writing and the 
relative frequency with which the most frequently used 
words occur. The principal purpose of the study is to pro- 
vide a source of reference to the words used most fre- 
quently in relatively current written business communi- 
cations. 


Procedure 


The data are comprised of words appearing in various 
kinds of communications from business firms in the United 
States. 

A sampling procedure was used in the collection of the 
data. Several different types of communications—reports, 
telegrams, intercompany messages, and numerous types 
of business letters—were included in the sample. The re- 
port Occupations of Employed Persons in Each Industry, 
for the United States: March, 1940 (the latest of such re- 
ports available) was used for securing a list of types of 
business. Types of business were grouped into categories 
according to those used by the Census Bureau. Words were 
drawn from communications representing each of the cate- 
gories in proportion to its probable proportion of all busi- 
ness writing. The criterion for estimating the proportionate 
representation for each category was the percentage of all 
secretaries, stenographers, and typists who were employed 
in each category. 

Words were punched on cards, and punched-card ma- 
chines were used for sorting and tabulation. The number 
of words tabulated was extended until tests for adequacy of 
the sample revealed that the sample was adequate. The 
sample was considered adequate when: (1) communications 
from which the words were tabulated were representative of 
the whole of written business communications, (2) all high- 
frequency words were included, (3) frequency positions of 
the words occurring with high frequency were established, 
and (4) approximate frequency positions of the less fre- 
quently occurring words were established. 











Findings 


Two thousand thirty-nine pieces of business communi- 
cations, representing 1,012 writers and 15 categories of 
business in 41 states, produced 300,000 running words. 
The number of individual words encountered was 11,564. 
The 50 words used most frequently accounted for approxi- 
mately 45 per cent of the occurrences of all words; the 
first 100, slightly more than 50 per cent; the first 500, 
approximately 70 per cent; the first 1,000, about 80 per 
cent; and the first 5,000, approximately 95 per cent. The 
word “the” was No. 1 in frequency, the number of occur- 
rences accounting for approximately five per cent of the 
total running words. 


Conclusion 


The conclusion can be drawn that relatively small num- 
bers of words constitute rather large percentages of the 
total running words occurring in written business com- 
531 pages. $6.64. Mic 55-386 


munications. 


1. Horn, Ernest and Peterson, Thelma, The Basic Vo- 
cabulary of Business Letters, The Gregg Publishing Com- 
pany, New York, 1943, 236 pp. 
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TOLL ROADS IN THE STATE HIGHWAY SYSTEM 
(Publication No. 13,021) 


Richard William Reed, Ph.D. 
Clark University, 1955 


This dissertation is concerned with the rise of the mod- 
ern toll road, which began in the late 1930’s. The aim is 
to investigate the origin and operation of modern toll roads 
in five states — Pennsylvania, Connecticut, Maine, New 
Hampshire, and New Jersey — in an effort to assess the 
implications of the toll road movement. To this end a va- 
riety of state documents have been examined, the most im- 
portant being reports of highway departments and reports 
and official statements of bond issues of toll road authori- 
ties. 

After a historical review of nineteenth century toll 
roads, the theory of highway financing is discussed with 
special emphasis on the benefit theory as a justification for 
toll roads. The toll road is a legitimate form of charging 
for these modern roads, which render distinct and well- 
recognized utilities to the vehicle operator in the form of 
increased safety, speed, and ease of movement. The bene- 
fit theory holds that the user should contribute in propor- 
tion to benefits received, but it does not carry with it any 
prescription whatever concerning the allocation of highway 
revenue. This is in distinct contrast to the cost theory, 
discussed and condemned, which advocates the segregation 
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of all highway revenues for expenditures on highways 

alone. It disregards more deserving claims on public reve- 
nues from other government institutions, which by their 
nature cannot be financed through the direct sale of serv- 
ices but must depend upon general revenues. 

The modern toll roads serve important needs in convey- 
ing vehicular traffic where it is very dense. Toll roads 
investigated have been successful insofar as the criterion 
success is measured in terms of their ability to generate 
revenue above operating and financial costs. They are 
popular with the public and with state legislatures. Toll 
road administration has taken two distinct forms, one 
within the existing structure of state government and the 
other in a separate public corporation, the toll road au- 
thority. State administration has the advantage of integrat- 
ing toll road construction and management within the exist- 
ing state highway department and state treasury. Little 
justification is found for the toll authority. Not only does 
it divorce financing, construction, and operation from ex- 
isting state departments, but also there is no inherent ad- 
vantage warranting the use of this device of administration, 
except where constitutional debt restrictions exist. Toll 
authority administration exemplifies the cost theory, since 
it places toll revenues in a separate distinct category, de- 
priving the general government of access to funds earned 
above debt servicing costs. 

Federal policy is passive with respect to toll road de- 
velopment because of the prohibition of federal grants to 
these roads in the original 1916 highway grant legislation. 
It is reasonable to anticipate a continued expansion of toll 
road construction in the absence of any change in this 
policy. There are, however, strong reasons why Congress 
might change its traditional position, the most important 
being that most toll roads are located on the interstate sys- 
tem of highways. This road net of about 38,000 miles is 
designated by the Bureau of Public Roads as consisting of 
the most important highway routes of the nation. In recent 
years Congress has paid greater attention to improving 
interstate roads, increasing both the volume and the fed- 
eral share of funds granted to states to improve them. 
Consequently, any change in federal policy in the direction 
of accelerating improvements may affect toll roads that 
lie on the interstate system. 

408 pages. $5.10. Mic 55-387 


INTERMEDIATE AND LONG-TERM CREDIT 
FOR SMALL CORPORATIONS 


(Publication No. 13,548) 


Max DeVoe Richards, Ph.D. 
University of Dlinois, 1955 


In examining the proposition that small corporations 
experience difficulty in obtaining and utilizing intermedi- 
ate and long-term credit funds, the demand, supply, and 
price of such funds for small corporations was compared 
with that for large corporations. 

With respect to supply, a number of financial insti- 
tutions, while supplying large corporations with sizable 
amounts, do not supply small corporations with a signifi- 
cant amount of intermediate and long-term credit. These 





institutions include life, casualty, and fire insurance com- 
panies, investment trusts, pension funds, and investment 
banks. The primary reasons for this are three: (1) a lack 
of contact between the prospective borrowing corporation 
and the lending institution; (2) a lack of marketability of 
the issues of small corporations; and (3) the high cost of 
managing a portfolio of small issues. 

The proportion of intermediate and long-term debt in 
the financial plans does not, however, appear to be related 
to the size of corporations. In comparison to large corpo- 
rations, small corporations have not had difficulty in ob- 
taining intermediate and long-term credit funds measured 
as a percent of total assets. Although a number of fi- 
nancial institutions do not make intermediate and long- 
term loans to small corporations, the latter have been able 
to obtain these funds from private individuals, real estate 
mortgages, and other sources to the extent that they do not 
appear to be at any disadvantage. 

The expression of demand for intermediate and long- 
term credit funds by small corporations exceeds that of 
large corporations. This is especially true for 
intermediate-term funds. Small corporations show a lack 
of preference for additional short-term credit and for 
equity funds. The reason for the preference for 
intermediate-term credit funds stems from (1) a reticence 
to add to a short-term debt structure that is already high 
and (2) the possibility that obtaining additional equity funds 
will jeopardize the control of the corporation. The prefer- 
ence for intermediate-term funds is the less disagreeable 
alternative. As expressed by financial ratios normally 
used to evaluate undertaking intermediate and long-term 
credit financing, the financial position of small corpo- 
rations warrants no greater demand for this type of credit 
than does the position of large corporations. In fact, the 
deficiency in the financial position of small corporations 
appears to lie in the area of equity financing since the 
debt structure, in general, is higher than that of large 
corporations. 

Small corporations pay moderately higher interest 
costs than large corporations although there are many 
other factors in addition to borrower size which affect 
interest costs. The importance of interest cost to the 
corporation, moreover, is not considered to be substantial, 
especially in those periods when investment is most likely 
to take place. 

No major problem exists with respect to the ability of 
small corporations to obtain and utilize intermediate and 
long-term credit. Attention to small corporation financial 
problems should be directed toward the area of equity 
financing. 265 pages. $3.31. Mic 55-388 


A STUDY OF THE FUNCTION 
OF THE CORPORATE BALANCE SHEET 


(Publication No. 13,559) 


Robert Edward Schlosser, Ph.D. 
University of Illinois, 1955 


This study was undertaken for the purpose of examining 
the place that the balance sheet holds or should hold in fi- 
nancial reporting practice and procedure. An attempt was 
made to ascertain its function and purpose and to evaluate 
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several possible improvements in the performance of the 
function of the balance sheet. 

“Function” is defined in the thesis as, “The natural and 
proper action of anything.” In order to establish the natu- 
ral and proper action of the balance sheet, three prelimi- 
nary studies were undertaken: 1) The needs of the various 
users of the balance sheet were examined in an effort to 
ascertain who the principal users of the balance sheet are. 
2) The development of the balance sheet from the account- 
ants’ point of view was considered to determine what the 
message of the balance sheet has been and is. 3) The 
utility of the conventional balance sheet in financial state- 
ment analysis was studied to see how usable the statement 
is for that purpose. 

These preliminary studies convinced the writer that 
three groups of readers, bankers, investment analysts, 
and financial management, are the principal users of the 
corporate balance sheet. Also, that the central theme of 
the balance sheet has changed since the inception of the 
statement. When the balance sheet was first prepared its 
object was to show wealth status. Today, however, assets 
are listed at cost and the various equities are classified 
according to legal precedence. This central theme is 
based on partly a legal, partly a going conce*n point of 
view. The third preliminary study shows that the con- 
ventional balance sheet must be adjusted extensively be- 
fore it is suitable for use in financial analysis. 

Based on the background of the three preliminary 
studies, it is concluded that the balance sheet performs its 
function if it is an interpretive financial statement with an 
established reportable area of data designed to convey to 
the reader a central theme or message. Its purpose is to 
present the appropriate reportable area of data in sucha 
way as to express the message usefully and permit the 
area of data to be studied and analyzed. The conclusion is 
also reached that, although the balance sheet does perform 
its function, it may be possible to improve the perform- 
ance of this function. 

Several possibilities are examined and two were Sse- 
lected as valid improvements in the function of the balance 
Sheet. The first suggests a change in the approach to re- 
port preparation, abandoning the conventional, partly 
legal, partly going concern viewpoint in favor of one which 
embraces completely the going concern concept. Secondly, 
uniform terminology should be developed commensurate 
with the going concern concept. These two suggestions 
will improve the performance of the function of the balance 
sheet in that the reportable area of data covered by the 
balance sheet will be more definitive; the balance sheet 
will be a more interpretive presentation of the data 
covered; the two suggested changes will establish a defi- 
nite central theme or message for the statement; and the 
resulting balance sheet will be more useful. . 

225 pages. $2.81. Mic 55-389 





THE DEVELOPMENT OF MONETARY POLICY 
IN WEST GERMANY, 1948-1953 


(Publication No. 13,853) 


Aubrey Nelson Snellings, Ph.D. 
University of Virginia, 1955 


Germany was devastated by World War II. Large areas 
of territory in the East were lost, and the remainder of the 
country was divided into four occupation zones. Much of 
the nation’s capital was destroyed, population in the three 
western zones had increased 25 per cent, and repressed 
inflation destroyed economic incentives. Recovery in the 
three western zones (later the Federal Republic of 
Germany) began in June 1948, with the currency reform 
and related measures that were designed to remove eco- 
nomic controls and restore afree market. Following the 
elimination of controls, primary responsibility for the 
maintenance of economic stability was given to the newly 
created central bank, the Bank deutscher Laender. 

The paramount objective of economic policy was the 
rebuilding of the productive capacity of the economy. Be- 
cause of the destruction of productive capacity and the in- 
crease in population, the economic authorities were faced 
with the necessity of rebuilding the fixed plant and equip- 
ment, or of reorienting the economy toward labor-intensive 
industries. They chose the former alternative. 

The process of economic recovery, therefore, called 
for a tremendous amount of capital formation, and a con- 
siderable expansion of exports. Foreign aid was important 
in making this possible in the early period, but as time 
passed the Germans were required to supply the necessary 
Saving and to pay for imports with German exports. It was 
the task of the monetary authorities to bring about the 
necessary expansion in the overall productive capacity of 
the economy while maintaining balance in the expansion of 
the various sectors of the economy. 

In attempting to achieve balanced economic expansion, 
the central bank has placed primary emphasis on the price 
level as a guide to monetary policy. This emphasis is to 
be explained by the great importance of saving to the re- 
covery program, and by the ‘inflation psychology” of the 
German people. The currency system has been destroyed 
by inflation twice within twenty-five years. Any significant 
increase in prices was likely to lead to a repudiation of the 
new deutsche mark. 

Full employment has not been an outright objective of 
monetary policy. The monetary authorities felt that be- 
cause of the “structural” nature of the unemployment, to 
attempt to eliminate it by monetary measures would result 
only in inflation. Thus, instead of emphasizing employ- 
ment, emphasis was placed on expansion of cutput and sta- 
bility of prices. 

Both the long run and the short run aspects of the bal- 
ance of payments played important roles in the develop- 
ment of monetary policy. Expansion of capacity in export 
industries was essential, but such expansion was almost 
certain to conflict with the objectives of price stability and 
short run equilibrium in the balance of payments. The 
primary contribution of monetary policy to improvement in 
the balance of payments was in the prevention of inflation. 
This kept German prices competitive in world markets, 
made goods available for export, and reduced the demand 
for imports. 
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Central bank policy has been given credit for playing an 
important role in the amazing economic recovery of West 
Germany. It has done so by preventing inflation, and 
thereby assuring the capital formation and the improve- 
ment of foreign trade necessary to recovery. Monetary 
policy has been criticized, on the other hand, on the ground 
that it unnecessarily delayed recovery and was responsible 
for the high level of unemployment. While these criticisms 
are justified in certain instances, there is no doubt that 
monetary policy did contribute significantly to the recovery 
program. The German experience has done much to re- 
store faith in the efficacy of monetary methods of economic 
control. 261 pages. $3.26. Mic 55-390 


BELGIUM IN POSTWAR 
INTRA-EUROPEAN TRADE AND PAYMENTS 


(Publication No. 13,855) 


Robert Winthrop Stone, Ph.D. 
University of Virginia, 1955 


This dissertation deals with Belgium’s position in intra- 
European trade and payments during the postwar period. 
The study has two major purposes: (1) to present a system- 
atic record of Belgium’s postwar position in intra- 
European trade and payments, and (2) to show why that po- 
sition developed as it did. 

Belgium experienced a payments surplus with the EPU 
area (and a deficit with the dollar area) in every year from 
1947 through 1952. These payments surpluses reflected 
primarily Belgium’s trade surpluses with the EPU area. 

A substantial share of Western Europe’s extraordinary 
demand in the early postwar period was focussed upon 
Belgium, whose export capacity was restored early because 
of the lesser damage wrought by the war in that country as 
well as the availability and use of a larger volume of gold 
and dollars. Indeed, Belgium was one of the few non-dollar 
suppliers of many commodities — particularly steel — 
needed by the Western European countries in their recon- 
struction efforts. Postwar inflations and the growth of 
real income in the EPU area sustained import demand 
even after initial reconstruction needs had been met, and 
the scare buying and accelerated rearmament efforts that 
followed the Korean outbreak placed vigorous new demands 
upon Belgium’s export capacity. That capacity, however, 
grew relatively slowly, in part because of the country’s 
tight monetary and fiscal policies, which exercised a re- 
straining influence over Belgian investment. As a result, 
the intense demands made upon Belgium were generally 
reflected more in a rise in prices than in increased output. 
On the other hand, on those occasions when demand fell, 
some of Belgium’s important export industries were re- 
vealed as marginal, and extensive price concessions were 
necessary for Belgium to retain its export markets. 

The failure of Belgium’s EPU imports to match exports 
may be attributed in part to the country’s restrictive mone- 
tary and fiscal policies, which tended to limit imports in 
general. More particularly, however, that failure may be 
attributed to the sheer unavailability in the EPU area— es- 
pecially in the early postwar years — of many products 
needed by Belgium, and to the relatively faster pace of in- 
flation in Western Europe than in the dollar area. 





Belgium appears to have enjoyed terms of trade ad- 
vantages in its trade with the EPU area— advantages that 
probably contributed importantly to the size of the coun- 
try’s postwar trade and payments surplus with that area. 

Belgium elected to finance its postwar trade through 
participation in the Intra- European Payments Schemes and 
the European Payments Union. The choice of participation 
in these institutions followed from a decision, made early 
in the postwar period, to retain the traditional commodity 
structure of exports, and this decision in turn followed 
from the fundamental assumption that Belgium’s inordi- 
nately large EPU surpluses and concurrent dollar deficits 
could be substantially reduced or eliminated without the 
necessity of painful adjustments in the commodity struc- 
ture of exports. This basic assumption seems to have 
been warranted, not only in the light of the circumstances 
of the early postwar period but also in retrospect. For 
since 1952 Belgium has been in approximate balance both 
with the EPU and dollar areas — and has not had to effect 
an extensive reorientation of the structure of exports. 
This position of approximate balance has resulted princi- 
pally from the subsidence of inflation in Western European 
countries and the restoration of their supply positions. 
Thus the major conditions that gave rise to Belgium’s 
“EPU problem” have been largely eliminated. The coun- 
try’s task is now to insure that its economy will be able to 
adapt to and retain its position in an increasingly competi- 
tive world. 263 pages. $3.29. Mic 55-391 


THE CONTROL OF CONSUMER CREDIT 
FROM 1941 TO 1949 


(Publication No. 13,997) 


Harold Wolozin, Ph.D. 
Columbia University, 1955 


The enactment of Regulation W in 1941 marked the be- 
ginning of a decade of control of consumer credit by the 
Board of Governors of the Federal Reserve System. This 
was a pioneering effort to control credit selectively, 
undertaken in a period unique in the range of problems 
confronting the monetary authorities. The years of the 
operation of Regulation W up to June 1949, covering the war 
effort, reconversion, and a recession, provide a variety of 
critical tests of the efficacy of the selective control of con- 
sumer credit. 

Regulation W specified the minimum downpayment and 
the maximum period of repayment allowed for instalment 
credit extended to finance the purchase of certain listed 
consumer goods and set limiting terms on the use of other 
components of consumer credit. 

The volume of consumer credit outstanding, during the 
period covered by this study, was influenced by the com- 
bined effects of Regulation W and several factors other than 
the Regulation itself. This study, first, under an as- 
sumption of cateris paribus, describes the behavior of the 
volume of consumer credit under Regulation W. Then, 
dropping this assumption, it investigates the effect of the 
principal factors other than the Regulation on the volume of 
consumer credit. These findings are then weighed in order 
to ascertain the net effect of Regulation W on consumer 
credit. This is discussed in a qualitative manner, on the 
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whole. Although the final conclusions must rest upon these 
qualitative findings, i.e., a “cases” analysis, an effort is 
made to express the conclusions in quantitative terms. To 
this end, rough measures of the influence on consumer 
credit of (1) the principal factors other than Regulation, and 
(2) Regulation W are estimated on the basis of certain 
simplifying assumptions and rough projections of consumer 
credit. 

The principal reasons for the control of consumer 
credit fell into two broad categories. First, Regulation W 
was a necessary part of war-time economic controls. Sec- 
ond, it was an integral component of post-war monetary 
planning. 

Regulation W was anti-inflationary, although other 
factors - income, supply, liquid asset accumulations - ex- 
erted an increasingly strong dampening influence on the 
various categories of consumer credit. 

In the short period immediately following its imposition 
Regulation W was responsible for the main share of the 
contraction in consumer credit. Regulation W continued to 
dampen the demand for consumer credit until its termi- 
nation in 1949. But the factors other than the Regulation 
were also restraining this demand. 

During the transition period, Regulation W curtailed 
the demand for instalment sale credit and, it may be pre- 
sumed, for certain durable consumer goods. During this 
period, however, the Regulation was not as anti-inflationary 
as it might have been because there was a spilling over of 
consumption into non-durable categories. 

In this era of great interest in monetary controls, the 
experience under Regulation W has broadened the scope of 
monetary thinking. The performance of Regulation W dur- 
ing the period 1941-1949 demonstrates that consumer 
credit can be controlled selectively under a variety of con- 
ditions. The Regulation proved to be an effective substitute 
when the instruments of orthodox monetary management 
were immobilized because of the demands of war finance. 
The Regulation gave to the monetary authorities the tools 
to directly and effectively regulate a strategic segment of 
the money market. This type of control offers the means 
for achieving a precision and flexibility often lacking in the 
orthodox measures. It should be thought of as a valuable 
addition to the array of instruments available to the mone- 
tary authorities in their efforts to achieve monetary and 
economic stability. 245 pages. $3.06. Mic 55-392 
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(Publication No. 13,409) 
Kenneth Whaley Masters, Ph.D. 
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Supervisor: E, Douglas Burdick 


The purpose of this thesis was to describe population 
redistribution among states and regions in the United States 





by decade for the 1840-1860 period; to analyze the roles of 
fertility, natural increase, net internal migration, and im- 
migration in population redistribution; and to study the 
relationships between the component factors of population 
redistribution and measures of economic growth. 

The main sources of data utilized were the federal de- 
cennial censuses of 1840, 1850, and 1860. The adminis- 
tration of these censuses, changes in the census schedules, 
and possible sources of bias are discussed. 

The distribution of population in 1840 was analyzed with 
regard to racial composition, age structure, urban-rural 
distribution, and associated measures of economic develop- 
ment. 

Estimates of net intercensal migration for 1840-1850 
and 1850-1860 for 30 states were computed by the census 
survival method using 1880-1890 survival ratios for the 
United States native white population applied to the total 
white population -- native and foreign-born -- in 1840 and 
1850. Estimates of net migration were also derived from 
state-of-birth census data. The effects of net intercensal 
migration, natural increase, and natural increase of chil- 
dren 0-9, and the net increase of the foreign-born upon 
total population increase were analyzed. Fertility ratios 
of children 0-9 to women 15-49 were compared with ratios 
of natural increase of children 0-9. 

Three measures of economic development were em- 
ployed: estimated per capita income in 1840; percentage 
of population urban in 1840, 1850, and 1860; and percent- 
age of gainfully employed workers in nonagricultural pur- 
suits in 1840, 1850, and 1860. The relationship between 
these measures and net intercensal migration were ana- 
lyzed and suggestions made for further study. 
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THE INCIDENCE AND EFFECTS 
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(Publication No. 13,260) 


Robert Percy Collier, Ph.D. 
Stanford University, 1955 


The purpose of this study is to test predictions of the 
traditional theory of tax incidence and effects against em- 
pirical evidence of actual business behavior under differ- 
ent conditions of market competition and different methods 


of price determination. The analysis is limited to partial 
equilibrium within two lumber industries and is concerned 
with three common taxes: (1) the corporate net income tax, 
(2) the business real property tax, (3) the payroll tax on 
employers. The empirical evidence of business behavior 
was gathered from personal interviews, questionnaires, and 
relevant publications. 

In the first half of the study, the red cedar shingle indus- 
try is used as an example of pure competition. A detailed 
study of the red cedar shingle industry establishes that this 
is an example of pure competition since: (1) there are 
many sellers, (2) entry is unrestricted, (3) there are many 
buyers, (4) the product is homogeneous, (5) a high degree of 
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expertness exists on both sides of the market, (6) no at- 
tempt is made to stabilize price. The predictions of the 
traditional theory of tax incidence and effects under con- 
ditions of pure competition are tested against the available 
empirical evidence from the red cedar shingle industry. 
Within the purely competitive red cedar shingle industry, 
the predictions of the traditional theory of tax incidence 
and effects are found to be valid. Furthermore, the basic 
theoretical assumption of profit as the goal of business 
motivation is found to be realistic in this industry, and the 
conceptual framework of traditional theory is found to be 
both applicable and empirically verifiable. 

In the second half of the study, the fir door industry is 
used as an example of an industry under conditions of im- 
perfect competition, in which individual price leaders de- 
termine the market price through the use of a form of full- 
cost plus markup pricing. Within this industry there are 
barriers to entry and a significant oligopolistic concen- 
tration of production among six firms which account for 
approximately 60 per cent of total sales. Under these con- 
ditions of imperfect competition, the predictions of tradi- 
tional tax theory are tested for each of the three taxes, 
viz. (1) corporate net income, (2) real property, and 
(3) payroll, against available empirical evidence found in 
the fir door industry. The business behavior in the fir 
door industry is found to be inconsistent with many of the 
predictions of the traditional theory of tax incidence. The 
taxes under study are found in several cases to be shifted 
faster and more fully by the pricing practices used in the 
fir door industry than predicted by traditional tax theory. 

This study has illustrated that the theory of tax inci- 
dence is merely an extension of price theory. Conse- 
quently, the method of price determination must be con- 
sidered in the analysis of tax incidence. In one industry 
described, the fir door industry, conventional price theory 
failed to explain or predict actual business behavior. The 
business executives followed a pricing policy, full-cost 
plus markup pricing, which led to behavior different from 
that which would have followed from an application of the 
principles of conventional price theory. It follows, there- 
fore, that the theory of tax incidence requires significant 
modification if it is to serve as a reliable basis for the 
prediction of current business behavior in response to 
these common forms of business taxation under the market 
conditions exemplified by the fir door industry. 

279 pages. $3.49. Mic 55-394 


AN ECONOMETRIC MODEL OF GROWTH: 
U. S. A., 1869-1953 


(Publication No. 12,659) 


Stefan Valavanis Vail, Ph.D. 
University of Michigan, 1955 


Long-term econometric models serve in testing and 
quantifying various received theories of economic growth, 
and in adding perspective to ordinary empirical business 
cycle analysis. 





In the model presented here, several simultaneous 
equations describe the major structural relationships of 
the growing economy: gross output is demanded by final 
consumers and for capital replacement; investors supply 
new capital in response to profit and interest rates, and 
families supply manpower in response to long-term im- 
provements in per capita income; labor, entrepreneurs, 
landlords, and the financial sector claim income shares; 
technical (production function) and cost (substitution func- 
tion) considerations determine the magnitude of output and 
the factor proportions used in production; occupational 
mobility limits income inequality; the community elects to 
hold part of its wealth in liquid form, depending on the 
level of the interest rate. The long-term production, con- 
sumption, liquidity preference, and other functions have 
usually only a remote resemblance, either logically or 
quantitatively, to the short-term relations bearing the 
Same names. 

In this work, a twelve-equation model is fitted by 
maximum-likelihood technique to the Kuznets and Gold- 
smith long-term series for 1869-1948. Parameter esti- 
mates and the conclusions based on them are limited and 
qualified by the crudeness of the data, the small number of 
long-term series, multicollinearity between several vari- 
ables, the assumption that the functions are well-behaved, 
the use of averaged data, the arbitrariness of the decade 
period for averaging, the overlapping of the time periods 
used. Parameter estimates are on the whole reasonable 
though occasionally subject to large sampling errors. 
Happily, the model extrapolates to 1944-1953 at least as 
well as it fits the sample period 1869-1948. 

Chapter I of this work is concerned with the definition 
of economic growth, its mathematical formulation, and 
limitations on statistical studies of growth. Chapter II and 
the Appendices present and discuss the time series on 
which parameter estimation is based. In Chapter III, esti- 
mating techniques are discussed and parameter estimates 
evaluated. The extrapolation of the model is dealt with in 
Chapter IV. The estimated model is then used to test cer- 
tain economic hypotheses (Chapter V) and to infer long-run 
tendencies of the American economy. 

The following are results of particular interest: The 
global Cobb-Douglas type production function turns out to 
be homogeneous of the first degree, though with exponents 
of capital and labor the reverse of those in Douglas’ short- 
term function for manufacturing. Marginal productivity of 
labor and capital are, respectively, consistently about half 
the actual real wages and about four times larger than the 
actual profit rate. On the other hand, an alternative ver- 
sion of the production function, consistent with the mar- 
ginal theory of distribution, imputes to technological prog- 
ress a reasonable residual coefficient. Capital’s ability to 
displace labor has increased sixfold since the beginning of 
the period. The real wage elasticity of demand for labor 
is -0.4. An annual increase in per capita real income of 
11% stabilizes the birth rate. The long-term marginal pro- 
pensity to consume is close to unity. Accordingly, the sav- 
ings gap can be closed with a constant annual expenditure 
of twenty-three billion dollars (in 1929 prices) for unpro- 
ductive purposes. If the expenditure is for productive 
purposes, it should increase at a rate not exceeding 5% per 
annum. Finally, the money wage rate, at equilibrium, 
varies as the square of the price level. 

123 pages. $1.54. Mic 55-395 
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THE INTEREST THEORIES OF BOEHM-BAWERK, 
FISHER AND KEYNES: A CRITIQUE 


(Publication No. 13,439) 


Pinkney Calvin Walker, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Raymond T. Bye 


The purpose of this study is to appraise the interest 
theories of Eugen von Boehm-Bawerk, Irving Fisher and 
J. M. Keynes and to suggest an alternative formulation in 
which their major contributions are integrated. Boehm 
contended that interest exists because people subjectively 
prefer present goods to future goods and explained the de- 
termination of the equilibrium rate in terms of the mar- 
ginal rate of return afforded by roundabout processes. The 
principle weaknesses in Boehm’s theory are his failure to 
take monetary as well as real influences into account and 
his failure to present an adequate explanation of demand 
and supply in the markets where interest rates are fixed. 
The modern theorist is in his debt, however, for his bril- 
liant characterization of capitalistic production, for demon- 
strating that the prospective rate of return from real in- 
vestment is an essential part of an acceptable theory of 
interest, and for laying the groundwork for the develop- 
ment of the impatience theory. 

Fisher, building on Boehm’s foundations, explained the 
determination of the equilibrium rate of interest in terms 
of impatience for present consumption. In his view, all 
influences that are capable of affecting interest rates mani- 
fest themselves through their effects on individuals’ im- 
patience (time-preference) rates. His formulation of the 
concept of the rate of return over cost, his elaboration of 
the investment opportunity principles, and his treatment of 





the impatience aspect of the interest problem are com- 
mendable. But his theory is open to criticism on the 
ground that it does not provide an acceptable expnanation 
of the influence of the productivity of capital on the rate of 
interest. He may also be criticized for failing to bring the 
liquidity influence within the scope of his theory. 

Keynes’ explanation of interest is very different from 
those of Boehm and Fisher in that he focussed the spotlight 
on monetary phenomena. The two fundamental determi- 
nants in his theory are liquidity preference and the amount 
of money in existence. All influences affecting the equi- 
librium pattern of rates are treated as manifesting them- 
selves through their effects on one or both of these de- 
terminants. Keynes’ formulation is a valuable contribution 
because it calls attention to a significant influence on in- 
terest rates that was largely ignored by earlier writers. 
One might logically reject it, however, on the grounds that 
the supply and demand schedules are not adequately ex- 
plained and that neither the productivity nor the impatience 
influence is assigned its proper role as a direct influence 
underlying the behavior of suppliers and demanders in the 
market. 

In the final chapter an attempt is made to formulate an 
alternative theory that is not open to the above criticisms. 
After characterizing the important concepts to be em- 
ployed, market demand and supply schedules are analyzed 
in some detail. The suggested formulation is distinctive 


in that the four following sets of influences are recognized 
as bearing directly on loan rates through their effects on 
makret demand and supply schedules: (1) influences affect- 
ing impatience rates, (2) influences affecting prospective 
rates of return from investment, (3) influences affecting 
liquidity preference rates, and (4) influences affecting the 
behavior of banks as market participants. Thus the cen- 
tral features of the three theories appraised in earlier 
chapters are integrated into a single eclectic theory. 
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EDUCATION, GENERAL 


A STUDY OF THE ARTS AND CRAFTS MOVEMENT 
AND OF ART NOUVEAU IN RELATION TO 
INDUSTRIAL ARTS DESIGN 


(Publication No. 13,596) 


Carlton Edward Bauer, Ph.D. 
New York University, 1955 


Purpose 

The purpose of this study was to investigate three move- 
ments in which applied design played an important part. 
These three movements are the Arts and Crafts Movement; 
Art Nouveau; and the Manual Training Movement in public 
education in the United States. 





The Problem 

In respect to these three movements, it was necessary 
to determine the aims and objectives of each movement; to 
identify and characterize those individuals who were impor- 
tant in each movement; and to show the accomplishments 
and shortcomings of each movement and the relationship of 





each movement to the others and to the culture of the period. 


The Basic Hypothesis 

It was the hypothesis of this study that the Manual Train- 
ing Movement, instead of developing its own forms and 
treatment of applied design, borrowed freely from the Arts 
and Crafts Movement and from Art Nouveau, both of which 
had a rationale significantly different from that of the Man- 
ual Training Movement. 





Significance of the Study 

Although the project method of teaching shop subjects 
in which real objects are made by the student has been, 
from the beginning of this century, a fundamental means 
for teaching Manual Training, no study has been made of 
influences affecting the design of the projects used. This 
study throws light on developments at the beginning of the 
century; a period of basic significance in the history of the 
Manual Training Movement. 





Procedure for Collecting and Treating Data 

Data were collected by a search of the literature of the 
period and the period subsequent thereto and by examina- 
tion of photographs and drawings of the period. Data relat- 
ing to each of the three movements were arranged chrono- 
logically in terms of individuals and their objectives or in 
terms of identifiable trends where such trends served to 
further the development of the study. Significant influences, 
parallel factors, and critical opinion were established and 
related to the movement to which they applied. In general 
the material was dealt with as a chronological narrative. 








The Study 
The study proper showed the low state of design at the 
latter half of the nineteenth century and the revulsion of 
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feeling against the machine age which produced it on the 
part of John Ruskin and his disciple William Morris. The 
development of the Arts and Crafts Movement through the 
efforts of Morris and his followers was shown together 
with the influence of the Movement on the revolt against 
tradition which was epitomized by Art Nouveau. The at- 
tempt through manual training to develop a significant edu- 
cational program was traced and the correlation of manual 
training with art and the acceptance of arts and crafts con- 
cepts of design and purpose were shown to have had a neg- 
ative effect on the program. 


Conclusion 

The Arts and Crafts Movement was shown to have had 
two purposes: one, to promote forthright and honest de- 
sign growing out of the concept that the craftsman, when 
working in the manner of the medieval guildsman, would 
create objects of beauty; two, to overcome the ills of the 
industrial age by bringing about a new social order where 
the worker would be free to create objects of beauty. 

Art Nouveau was shown to have been a movement of 
revolt against tradition, but, also, a movement of explora- 
tion and growth. 

Manual training was shown to have been somewhat 
mixed in its objectives. The use of arts and crafts forms 
with their emphasis on medieval treatment and the anti- 
industrial philosophy of the Arts and Crafts Movement was 
shown to have been unrealistic and ill suited to the objec- 
tives of manual training. 

Much closer integration of design with the development 
of projects to meet the aims of manual training was indi- 
cated as desirable especially in the training of teachers. 

266 pages. $3.33. Mic 55-397 





ESSENTIAL ACCOUNTING FOR LAYMEN: 

AS DETERMINED BY A STUDY OF THE ACCOUNTING 
PRACTICED BY NON-ACCOUNTING MAJORS 
WHO TOOK ACCOUNTING AT MONMOUTH JUNIOR 
COLLEGE DURING THE YEARS 1946-1950, AND BY 
A STUDY OF THE ACCOUNTING KNOWLEDGE 
CONSIDERED NECESSARY BY 
SELECTED MONMOUTH COUNTY BUSINESSMEN 


(Publication No. 12,198) 


Alvin Clyde Beckett, Ed.D. 
New York University, 1955 


Chairman: Professor Herbert A. Tonne 


The Problem 








The purpose of this study was (1) to determine what 
has constituted essential accounting for laymen, and 
(2) to suggest a modified course of study for laymen (non- 
accounting majors). 

Resolving these problems necessitated (1) analyzing 
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accounting course content currently offered to non-account- 
ing majors, (2) determining how much of the accounting 
studied by non-accounting majors was practicable, and 

(3) suggesting modifications for accounting courses to be 
taken by non-accounting majors. 


Collection of Data 

What was being offered in accounting courses taken by 
non-accounting majors was ascertained by reviewing ac- 
counting textbooks used at Monmouth Junior College (Mon- 
mouth County), Long Branch, New Jersey, and other col- 
leges and universities in the state of New Jersey. This 
evidence provided the basis for a check list of one hundred 
items which was submitted to 500 persons who were pre- 
sumed to have some need for accounting. The check list 
sought to discover whether each accounting topic was 
practiced (Skill), encountered but not practiced (Under- 
standing), or not encountered (Not Needed). 

Of the 180 businessmen who were contacted, 152 re- 
turned completed check lists. Of the 320 former accounting 
students (300 of whom were non-accounting majors) who 
were sent check lists, 231 sent back usable replies. 





Treatment of Data 

The 152 replying businessmen represented retail, 
wholesale, manufacturing, and service enterprises. Their 
businesses varied as to kinds of ownership, longevity, 
number of persons employed, and need for financial records. 
Recommendations of this group designated 16 accounting 
activities for Skill development and 20 additional account- 
ing activities for Understanding development. 

The 231 students who replied included 207 who had 
varied business experiences as employees or owners, in- 
cluding employment with various government groups not 
indicated in the replies of businessmen. Students were 
more reserved in their opinions of what constituted essen 
tial accounting for laymen. Students recommended only 
One accounting activity for Skill development and 21 other 
activities for Understanding development. 

The combined 383 replies recommended 6 accounting 
activities for Skill development, and 27 for Understanding. 

The activities recommended by respondents were 
incorporated into a proposed course of study for non- 
accounting majors (laymen). 

Businessmen and students generally agreed that a 
knowledge of such forms of accounting as partnership, 
corporation, manufacturing, estate, cost, budget, depart- 
mental, branch, agency, and bankruptcy was not needed 
by laymen. 














Proposed Course of Study 

The proposed course of study included the following 
36 accounting topics (to be comprehended by the layman 
to the extent indicated): 








Suggested Extent 
of Development 


Topics 








UNIT I, Basic Financial Records 





Sources of data for 
bookkeeping entries 

Journalizing 

Posting 

Taking Trial Balances 





Suggested Extent 


Topics of Development 








UNIT II, Cash Control 





Recording business 
cash receipts 
Daily deposit and 
receipts reports 
Voucher system 
Petty cash fund 
Reconciliation of 
bank statements 


Understanding 
Understanding 
Understanding 





Understanding 
Understanding 
Understanding 
Understanding 
Understanding 


Property taxes 

Property assessments 

Withholding (income) taxes 

Social Security 

State Unemployment 

Individual or business 
income tax returns 


Correction of errors Understanding 


UNIT IV, Compilation of Data for Statements 





Understanding 
Understanding 
Understanding 
Understanding 
Understanding 
Understanding 
Understanding 
Understanding 


Property control 
Supplementary registers 
Verification of debts 

Bad debts 

Inventories 

Deferred charges and credits 


UNIT V, Preparation of Statements 





Understanding 
Understanding 
Understanding 
Adjusting, closing, 
and reversing entries 
Ruling and balancing 
ledger accounts 


Understanding 


Understanding 


UNIT VI, Analysis and Interpretation of 
Data Presented in Statements 








Calculating percentages for 
items on statements 

Comparison of dollar amounts 
on statements 

Comparison of old and new 
statement percentages 

Comparison of old and new 
dollar volume 


Understanding 
Understanding 
Understanding 


Understanding 
Understanding 
Ratios based upon Balance Sheet 
and Profit and Loss 
Profit and Loss 
Statement ratios 


Understanding 


Understanding 
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A MANUAL FOR UTILIZATION OF MOTION PICTURES 
FOR GUIDANCE TEACHERS IN 
THE JUNIOR HIGH SCHOOLS OF NEW YORK CITY 


(Publication No. 13,646) 


Lee B. Cottrell, Ed.D. 
New York University, 1955 


Chairman: Professor Irene F, Cypher 


The Problem 

The purpose of this study was to develop a manual for 
teachers to be used in the selection, utilization and 
integration of motion pictures with the classes of group 
guidance in the junior high schools of New York City. 


The Need 

The growth in the use of visual aids in the classroom 
has been paralleled by an increased acquisition of many 
types of visualaid equipment and materials. Many class- 
room teachers, however, still do not utilize these materi- 
als to the fullest extent. The primary reason is that the 
teacher does not have the time to become familiar with all 
the new materials and to plan for their most effective use 
inthe classroom. The purpose of this manual is toprovide 
the guidance teacher with a list of the films for use with 
classes. In addition, it gives suggestions for utilization 
and integration with the problems of guidance. 


The Method 

By consulting with the guidance specialists in the 
school system and referring to the Manual of Procedures 
in Individual and Group Guidance in Junior High Schools, 
the writer determined the problems of guidance that are 
considered in the junior high schools of New York City. 
Next, he developed an analysis form to be used for the 
films considered in this study. He culled the literature 
in the field and selected pertinent items to be used in the 
film analysis form. He submitted a sample form, to- 
gether with a check sheet of the items, to a jury of guid- 
ance coordinators in the junior high schools of New York 
City. He compiled their replies and used them in deter- 
mining the final form of the analysis. He screened and 
prepared analyses on seventy-seven films for guidance 
in the junior high schools, and submitted these to the 
guidance teachers of ten junior high schools in Queens, 
for their comments and suggestions. On the basis of 
these comments, he revised the film analyses and sub- 
mitted every tenth analysis to Mr. Charles O’Toole, 
Director of Placement in charge of guidance in the junior 
high schools of New York City. 

In order to assist the teachers of group guidance with 
their work in the junior high schools, the writer prepared 
a list of four basic standards of selection of motion pic- 
tures. In addition, he presented six standards of utiliza- 
tion to aid the teacher in showing films to group guidance 
classes. To assist teachers, three demonstration lessons 
are also reported. An integrated listing of the films with 
the problems of group guidance is included in the manual, 
so that the teachers may learn at a glance the films 
available at the time of the study in the consideration of 
any given problem. 











Findings and Recommendations 
The outcome of this study is a manual designed to aid 








teachers in their use of films with group guidance classes. 


There are a number of problems for which there are 
at present no suitable films. The investigator recom- 


mends that the Board of Education appoint a committee to 
study the need for films in these areas. The producers 
of educational films should be alerted as to the specific 
films needed. A further recommendation is that the 
Board of Education itself produce films to implement in- 
struction in certain unique guidance problems that are 
dealt with in the junior high schools of New York City. 
Another recommendation is that the Bureau of Educational 
and Vocational Guidance continue the work done in this 
manual and provide guidance teachers with analyses of 
new films as they appear and with a statement of the prob- 
lems for which they are suited. 

206 pages. $2.58. Mic 55-399 


FACTORS INVOLVED IN CLARITY OF LANGUAGE 
AND EVALUATION OF THE CLARITY 
ACHIEVED IN SELECTED BUSINESS LETTERS 


(Publication No. 13,153) 


Homer Lee Cox, Ed.D. 
Northwestern University, 1955 


This investigation is concerned with what clarity of 
statement is, why it is satisfying to the reader, whether 
it can be reliably evaluated, and what difficulty is caused 
by its absence in two selected groups of business letters. 
Clarity was defined as the secure and efficient transmis- 
sion of a message. 


The Criteria 

Psychological principles which indicate why clear 
statements are satisfying were used as a basis for or- 
ganizing the 31 criteria of clarity. 

The reliability of the criteria was established with the 
help of three judges who attempted to identify each of the 
31 errors three times. The final agreement of 74 per cent 
between the judges and the investigator was considered 
sufficient to establish reliability. 

Two methods were used to establish the validity of the 
criteria. The coefficient of correlation between the in- 
vestigator’s judgment and reading difficulty as determined 
by means of a reading ease formula was +.17; as deter- 
mined by “cloze procedure,” it was +.53. 


Collection of the Letters 








The letters to which the criteria were applied in order 
to ascertain what difficulty is caused by lack of clear 
statement were secured by personal solicitation. Group I 
letters came from companies engaged in ten kinds of 
business activities in the Chicago Area. Most of the 
Group II letters, which were made available by an asso- 
ciation of businessmen, were written by manufacturers 
in the eastern half of the United States. 


Error Stability 





Analysis of letters was discontinued when 100 letters 
of each group had been analyzed because the stability of 
the cumulative percentages of errors had been established. 


Main Findings 








Important similarities were discovered in two different 
groups of letters: 
1. The percentages of errors in the major divisions 
and in the 31 categories of errors were similar in the 
two groups of letters. 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1756 EDUCATION 





2. The nine most frequent errors were common to 
the two groups and accounted for more than 70 per cent 
of all errors in each of the groups. 

3. Seven of the 11 infrequent errors were common 
to the two groups. 

4. Eight of the 15 most frequent errors were com- 
mon to the two groups. 

0. In neither group was any error found to be a sig- 
nal that any other error would always or never occur 
in the same sentence. 


Conclusions 

1. It appears that sentences should be limited to a 
length which writers can write with not more than one 
clarity error. Group I and Group II writers are able to 
write sentences of this type up to 35 and 15 words in 
length respectively. 

2. Errors which occur most frequently in combinations 
and also tend to persist as single errors in sentences ap- 
pear to be difficult for writers to eliminate. 

3. The generally held opinion that the cost of business 
letters could be reduced if letters were written concisely 
Should be re-examined. Errors in conciseness are ap- 
proximately balanced by omissions in these two groups of 
letters. 

4. The attention of teachers and students in the field 
of business education should be directed to the expanding 
area of business writing. 





Recommendations 

1. Because of the relative simplicity of the criteria, 
they are recommended to teachers of all subjects and to 
students. 

2. “Cloze procedure” should be investigated further 
as a possible means of determining the clarity-quality of 
business letters. 

3. Wide dissemination among small business organi- 
zations of effective methods and techniques used by large 
companies to improve business writing would be mutually 
beneficial. 177 pages. $2.21. Mic 55-400 





THE STUDENT COUNCIL 
IN THE JUNIOR HIGH SCHOOLS IN PENNSYLVANIA 


(Publication No. 13,861) 


William Leslie Cross, Ed.D. 
University of Pittsburgh, 1955 


This study is concerned with a survey of student coun- 
cils in junior high schools in Pennsylvania with respect to 
organizational patterns, present practices, and rating in 
terms of established criteria. 

The questionnaire technique was employed to gather 
data and involved the use of three major instruments. 

One instrument was designed to elicit specific information 
about the organization and operation of student councils in 
junior high schools. Another instrument listed 78 specifi- 
cations for student councils in the form of a check list de- 
signed to determine the validity of these specifications for 
use in evaluating junior high school student councils. The 
third instrument also listed these 78 specifications in the 
form of a check list designed to determine how councils 
rated in practice on a three-point scale. 

A total of 112 junior high schools participated in the 





study. Fifty-three principals and 44 sponsors, represent- 
ing 97 schools, replied to the questionnaire dealing with 
the organization and operation of student councils. One 
hundred and four principals and $1 sponsors, acting as a 
jury of experts, expressed their opinions about the validity 
of the specifications for use in evaluating junior high 
school student councils. Ninety principals, 85 sponsors 
95 council members, and 95 nonmembers of councils rated 
the practices of the councils in their schools. 

Seventy-one of the 78 specifications considered were 
approved for inclusion in a set of standards for junior high 
school student councils. Three more were also approved, 
but some doubt was expressed about their validity. Four 
were rejected as standards. 

Student councils generally received high ratings on 
those specifications dealing with student council repre- 
sentatives and activities. Student councils generally re- 
ceived low ratings on those specifications dealing with 
faculty sympathy and support and with the advisor of the 
student council. 

Most junior high schools were unicameral organiza- 
tions whose members were elected by their home rooms 
for one-year terms. Home room discussions generally 
used were to help students select the best qualified of- 
ficers and representatives. Emphasis generally was 
placed on scholarship and citizenship requirements for 
student council officers and representatives. Most 
councils operated under the authority of a constitution 
which students had helped to develop. Councils generally 
had definite areas of school activities in which they could 
function rather freely. These areas included, among 
others, social activities, service activities, and school 
services. 

Some of the conclusions which appeared to be war- 
ranted from the data included the following. First, there 
was a considerable lag between preferred practices for 
councils as expressed by the jury of experts and present 
practices of councils as rated by the four groups of 
respondents. Second, many students were so lacking in 
information about their councils that they were unable to 
rate them on many specifications. Third, student coun- 
cils have become well established in the junior high 
schools in Pennsylvania, with a growth period dating back 
for three decades. Fourth, student councils. generally 
were organized and operated in accordance with accepted 
democratic principles. Fifth, principals and sponsors 
seemed to recognize their councils’ assets, their prob- 
lems, and their limitations. Sixth, evidence indicated 
that student councils in some schools were not accorded 
an important status. 236 pages. $2.95. Mic 55-401 


AN EVALUATION OF THE PROGRESS OF STUDENTS 
AND GRADUATES OF THE CORE CURRICULUM 
AT THE HIGHLAND PARK, ILLINOIS, HIGH SCHOOL 


(Publication No. 13,155) 


Raymond Floyd Gale, Ed.D. 
Northwestern University, 1955 


Problem.--The purpose of the study was-to evaluate 
the progress of students and graduates of the Core Cur- 
riculum at the Highland Park, Illinois, High School. The 
investigation sought to accomplish these objectives: 
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(1) Appraise the growth of the Core Curriculum students 
toward some of the stated goals of the program, as meas- 
ured by objective tests; (2) Compare the academic achieve- 
ment and some aspects of the personal-social development 
of selected core graduates and non-core graduates during 
their attendance at the High School from 1943-1953; and, 
(3) Survey these graduates to compare their personal 
backgrounds, high school experiences, attitudes toward 
these experiences, college experiences, vocational his- 
tories, and present lives. 

Procedures.--The findings of the study were secured 
from three sources--objective tests, cumulative school 
records, and questionnaires. Equivalent forms of six 
standardized tests were administered to 269 Core Curricu- 
lum students at the High School in October and in May 
during the 1953-1954 school year. The cumulative school 
records of 239 core graduates and 239 non-core graduates 
from 1947-1953, selected at random, were utilized for a 
comparative study of the two groups. The samples were 
equated on the bases of sex, curriculum, year of gradua- 
tion, and intelligence. The same samples were used ina 
questionnaire survey of the graduates, which effected a 
response of fifty-four percent. 

Major findings.--The data secured from the standard- 
ized tests revealed that the Core Curriculum students had 
achieved statistically significant gains in basic English 
skills; in the mastery of subject matter in American his- 
tory, biology, and American literature; in the fundamental 
concepts and attitudes involved in effective citizenship; 
and in personal and social adjustment. Comparative 
analyses of the high school records of the core graduates 
and of the non-core graduates indicated no significant 
differences in relevance to grades achieved in English, 
biology, and social science courses; to scores on College 
Board Entrance Examinations; to class ranks at the 
twelfth grade level; to membership in the National Honor 
Society; to participation in extracurricular activities; to 
teachers’ ratings; and to academic grades during the first 
semester’s attendance at college. 

Comparative studies of the two curricular respondent 
Samples in the questionnaire survey revealed no percepti- 
ble differences in personal backgrounds, academic and 
social experiences during high school attendance, academic 
and social experiences during college matriculation, vo- 
cational histories, and present lives. When the graduates 
were asked to express their attitudes toward high school 
experiences, the core respondents, in comparison to the 
non-core respondents, specified the acquisition of more 
concomitant learnings, indicated more favorable effects 
of the High School, and revealed a more appreciable will- 
ingness to re-enroll hypothetically in the curriculum fol- 
lowed during their high school attendance. 

Conclusions.--Seven general conclusions emanated 
from the data of the study. 


1. The personal backgrounds of the core students and 
the non-core students have been essentially the 
same. 











The participants in the Core Curriculum had ac- 
quired a basic knowledge of subject-matter as well 
as concomitant learnings. 


The core graduates had been as successful aca- 
demically and socially during high school as the 
non-core graduates. 





The core graduates apparently were better satis- 
fied with their academic experiences during high 
school than the non-core graduates. 


The core graduates had been as well-prepared for 
college matriculation as the non-core graduates. 


The core graduates had achieved academically and 
socially in college as well as the non-core gradu- 
ates. 


The core graduates have adjusted to the personal, 
vocational, family, and community factors in- 
volved in everyday living as well as the non-core 
graduates. 466 pages. $5.83. Mic 55-402 


COMPARISON OF LISTENING AND READING 
COMPREHENSION ABILITY OF FOURTH AND 
SIXTH GRADE PUPILS 


(Publication No. 13,220) 


Richard Samuel Hampleman, Ed.D. 
Indiana University, 1955 


Supervisor: Leo C. Fay 


Summary 








Purpose of the study. The purpose of this investiga- 
tion was to compare listening comprehension ability with 
reading comprehension ability of fourth and sixth grade 
pupils as this relationship is affected by differences in 
mental age, chronological age, grade level, difficulty of 
material, length of passage, and sex. 

Procedures. Four hundred ninety-fourth and sixth 
grade children in eight elementary schools were given a 
mental ability test and two tests of listening or reading 
comprehension. One hundred eighty-six of the subjects 
were eliminated for absence, vision or hearing defects, 
or at random to equalize subclasses. Ten passages from 
the paragraph comprehension section of the Durrell- 
Suivan Reading Achievement Test were used to compare 
listening with reading of easy and hard interesting factual 
material. A random half of each grade listened to one 
reading of these passages at a rate of 145 to 150 words 
per minute. Fifty multiple-choice questions and answers 
were read twice by the administrator of the test. The 
other random half of each class was allowed the same 
amount of time to read the same materials. The same 
procedures were followed in administering five passages 
of varying length as listening and reading tests. Each 
random group took both tests either as listening tests or 
as reading tests. The Length of Passage Test was com- 
posed of interesting story material from Beal’s, Buffalo 
Bill, the passages ranging in length from 100to 700 words. 
The presentation of each passage by each mode was fol- 
lowed by five multiple-choice questions. 

Statistical techniques. Data were analyzed by analysis 
of variance and covariance techniques to determine 
whether there were any Significant differences between 
listening and reading comprehension scores as they oc- 
curred with the variables of grade level, difficulty of 
material, length of passage, and sex. A factorial design 
with a split-plot nature was used for the analyses. 
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Conclusions 


1. Sixth grade pupils are significantly superior to 
fourth grade pupils in both listening and reading compre- 
hension. 

2. Listening comprehension is significantly superior 
to reading comprehension for fourth grade pupils, sixth 
grade pupils, boys, and girls. 

3. Easy material is more readily comprehended than 
hard material by fourth grade pupils, sixth grade pupils, 
boys, and girls. 

4. For fourth and sixth grade pupils, listening compre- 
hension shows a greater superiority over reading compre- 
hension with easy material than with hard material. 

5. Boys are superior to girls in comprehending the 
hard material in this study. 

6. Varying the length of passages of story-type mate- 
rial produces no apparent differences in the ability to com- 
prehend such passages. 

7. The relationship between listening and reading com- 
prehension does not appear to be altered by length of pas- 
sage. 

8, An increase in mental age and, to a lesser extent, 
chronological age decreases the differences between listen- 
ing and reading comprehension. 


Recommendations 


1. More attention should be given to oral presentation 
of subject-matter materials with elementary school chil- 
dren. 

2. Comprehension of meaningful prose, as affected by 
length of passage, needs further study, particularly with 
informational material. 

3. Further research is needed to discover whether boys 
actually surpass girls in the comprehension of difficult ma- 
terial, or whether the boys’ superiority in this study may 
have been caused, instead, by the fact that the difficult ma- 
terial was better suited to the interests of boys. 

4. The factor of interest in materials should be the 
object of future research. 
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THE ANALYSIS AND APPRAISAL OF PROGRAMS 
AND ACTIVITIES OF SELECTED PARENT-TEACHER 
ASSOCIATIONS IN THE SOUTHWEST DISTRICT 
OF PENNSYLVANIA 


(Publication No. 13,873) 


William C. Laderer, Jr., Ed.D. 
University of Pittsburgh, 1955 


The purpose of this study was to analyze and appraise 
the programs and activities of elementary school parent- 
teacher associations that were rated standard and honor 
standard units in the Southwest District of Pennsylvania in 
the school year 1953-1954, 

Questionnaires were sent to the presidents of the 68 
selected units and 63 replies were received. Another ques- 
tionnaire was sent to the principals of the 63 schools and 
allwere returned. Interviews were held with 11 presidents 





of councils of parent-teacher associations. The programs 
and activities were analyzed on the basis of the replies to 
the questionnaires and the interviews. Appraisals of the 
programs were made in terms of the objects that were ful- 
filled, the goals that were achieved, and the methods of 
presenting programs. The appraisals of activities were in 
terms of committee activities, the National action program 
for better schools, specific achievements, and compliance 
with the basic policies. 

Most program committees had four or more members 
with school personnel and parents represented about 


- equally. Typical procedures in the monthly meetings fol- 


lowed closely those suggested by the National Congress of 
Parents and Teachers. Seventy-seven per cent of the units 
used the theme suggested by the program committee of the 
Pennsylvania Congress of Parents and Teachers, “Better 
Schools for The Child and His Family,” or a variation of 
this theme. About two-thirds of the 573 topics listed for 
the monthly programs were closely related to the annual 
theme. More than one-half of the topics dealt with the 
school and the child. 

The following methods of presenting programs were 
used by 50 per cent or more of the units: (1) lecture, 

(2) music, (3) panel, (4) group discussion, and (5) mo- 
tion pictures. A majority of the units held nine monthly 
meetings, held all their meetings in the evening, and had 
an average attendance of less than 100 people. 

The basic committees and the executive committee 
carried out most of the activities suggested by the National 
Congress. The most commonly reported committees were 
(1) Founders Day, (2) room representatives, (3) safety, 
and (4) procedure and bylaws. The bake sale was the most 
widely used money-raising project with the card party, 
bazaar, square dance, and sale of candy et cetera having 
been used frequently. The most commonly reported ex- 
penditure of money was for the purchase of equipment and 
supplies for the school. 

Of the five objects set forth, both the unit presidents 
and school principals agreed that objects one, four, and 
five were fulfilled most frequently. Both groups listed 
“civic responsibility” and * equalized educational oppor- 
tunity” as the goals that were achieved most often. The 
principals thought that the four basic policies were ob- 
served less extensively than the unit presidents thought 
they were. 

The chief conclusions are that programs dealt with the 
most important objective of all parent-teacher associa- 
tions, the child; that the trend toward greater audience 
participation in meetings was in evidence in the Southwest 
District units; that attendance at meetings was not as high 
as desirable; that the committees were quite faithful in the 
performance of their duties; that the units were zealous 
yet ethical in their fund-raising activities; that the units 
over-exphasized the matter of raising money; that the 
expenditure of money for general school purposes was sub- 
ject to criticism because items were purchased by the 
units that should have been purchased bythe school boards; 
that a good relationship between parents and teachers was 
obtained; that safety was promoted; and that the services 
volunteered by members were of great value to the 
schools. 
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A STUDY OF THE CURRENT STATUS OF TEACHER 

PERSONNEL IN THE SECONDARY AND VOCATIONAL 

SCHOOLS OF BANGKOK, THAILAND, WITH A VIEW 
TO PROGRAM IMPROVEMENT 


(Publication No. 13,223) 


Sudchai Lao Sunthara, Ed.D. 
Indiana University, 1955 


The pu: pose of this study was to investigate the current 
status of teachers in the secondary and vocational schools 
of Bangkok, with a view to improving the program for re- 
cruiting prospective teachers, for training teachers, and 
for building up the prestige of the teaching profession. 

Bangkok, the capital of Thailand, was chosen as the city 
to study since it is where most of the country’s educational 
programs originate and where a large number of teachers 
were available for this investigation. The study was con- 
cerned only with native teachers who made teaching their 
main career. Foreign teachers, who generally receive a 
higher pay than Thai teachers, priests and nuns, and part- 
time teachers with less than ten teaching hours per week 
were excluded from this study. The investigation covered 
all government secondary schoois, private secondary 
schools, and government vocational schools which offered 
secondary grades 1 to 6 and a college preparatory course. 

Procedures involved setting up a questionnaire first in 
English consisting of 46 items pertaining to a teacher’s 
family background, economic status, teaching load, extra 
school work, and attitude toward the teaching profession. 
When the content of the questionnaire was checked and ar- 
ranged for IBM tabulation of the data, it was translated 
into the Thai language. Before mailing, samples of the 
questionnaires were tested on Thai students on Indiana Uni- 
versity campus to make sure that all items would be under- 
stood by Bangkok teachers. 

The study covered teachers in 79 schools, of which 39 
were government secondary schools, 20 were accredited 
private secondary schools, and 20 were government voca- 
tional schools. Most of the teachers are residents of Bang- 
kok and of 25 immediately surrounding provinces. Their 
families were either employed by the government, owned 
a business, or were employed on farms. More female than 
male teachers came from families in which the members 
had at least a secondary or higher education. 

A majority of the teachers had what could be considered 
less than the desirable minimum qualifications. Teaching 
probably does not attain its highest effectiveness in the 
private schools since most of the teachers in private 
schools have inadequate or no professional qualifications 
and receive lower salaries; and female teachers seem to 
have lower pay and heavier teaching loads than male teach- 
ers. 

The salary of many teachers is not sufficient to meet 
their living expenses, especially those with dependents, 
and they are forced to seek additional outside income rela- 
tion to the total income. Although teachers receive a rela- 
tively low income, there is an over-supply of untrained 
women entering the profession since only a high school ed- 
ucation is required for a teaching license in Thailand. 

A majority of the teachers are relatively young. About 
half of those who have been teaching for not more than 15 
years intend to leave the occupation at the first opportu- 
nity. 

Recommendations include: (1) encouraging, through 





financial support from the Ministry of Education, the 
Teacher Council of Thailand, and teacher training institu- 
tions further studies of related aspects of the present 
study; (2) informing the public of the inadequacy of teach- 
ers’ salaries in relation to desirable standards of living 
for members of the teaching profession; (3) limiting sec- 
ondary teaching jobs to those having a secondary teaching 
certificate; (4) providing workshops, in-service training 
courses, evening classes, and summer courses for pro- 
fessional improvement of in-service teachers; (5) provid- 
ing additional salary allowances for teachers with depend- 
ents; (6) revising the present salary schedule to attract 
more talented people; (7) providing adequate financial 
support for teacher training institutions to enable them to 
extend their programs; and (8) initiating long-range re- 
cruiting programs to enlarge present teaching force and 
to meet future increased enrollments. 
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AN EXPERIMENT IN GROUP DISCUSSION AS IT 
AFFECTS PUPIL ATTITUDES IN AN 
ELEMENTARY SCHOOL 


(Publication No. 13,626) 


Zaven M. Mahdesian, Ph.D. 
New York University, 1955 


This experiment, utilizing the equivalent-groups method, 
set out to determine if group discussion could effectively 
influence pupil attitudes in an elementary school, and if be- 
havior could be modified to correspond. A total of two hun- 
dred eighty-eight pupils participated, with one experimen- 
tal group and its corresponding control group being set up 
for each of the grades one through six. 

The plan of this experiment was to obtain pretest scores 
indicating initial attitudes, to conduct discussions for a 
twenty-week period with the experimental groups, to obtain 
posttest scores indicating any charge oi attitudes, and to 
allow two months as a *nothing-happening” interval prior 
to final retesting. Concurrently with the discussions, rec- 
ords were to be kept of all noteworthy behavior, desirable 
or undesirable, so that pupils manifesting either kind 
might be identified as belonging to the experimental group 
or to the control group. Two tape recordings were to be 
made of each of the six experimental groups to indicate 
the nature of the discussions. 

Using a workshop approach, the investigator and the 
twelve classroom teachers who were to conduct the exper- 
iment decided upon five major areas considered important 
to the study. These were: 

I, Developing intellectual curiosity and desirable 
work habits 

II, Developing insight into one’s self 

III. Developing ability to get along well with others 

IV. Learning to understand and to conform to accepted 
standards of behavior 

V. Developing moral courage and moral integrity. 
Based on these areas, the group then developed: (1) the 
series of twenty weekly discussion units; (2) an attitudes 
scale of one hundred two (102) items for grades three 
through six, and a modified form of sixty-one (61) items 
for grades one and two; and (3) the forms for recording 
noteworthy behavior. 
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In the analysis of the test scores after the conclusion of 
the experiment, care was taken to test the significance of 
the net change; i.e., the difference between the differences 
for each of the two groups. The results indicate that the 
experiment produced significant differences between the 
pretest and posttest results only in grade one, and that 
these differences became less significant after the “nothing- 
happening” interval of two months. This leads to the con- 
clusion that the group discussions were not an effective 
means of changing attitudes. 

The data concerning modified behavior are inconclusive, 
perhaps because they relate only to “noteworthy” behavior 
rather than to behavior in general. The data indicate, how- 
ever, that as a result of the planned experiences of the dis- 
cussion groups, the experimental pupils manifested more 
instances of desirable behavior and fewer instances of un- 
desirable behavior during the course of the twenty weeks 
when noteworthy behavior was being observed and recorded. 

To those who have relied upon the values of group dis- 
cussion as a means of changing attitudes and of modifying 
behavior, the results will prove disappointing. The thought 
is advanced that perhaps the values need much more time 
to become apparent; that perhaps the instruments used 
were not sensitive enough to measure so quickly effects 
which still remain “intangibles”. To the investigator it 
seems inconceivable that those who participated in the dis- 
cussion did not receive, as a result, better understanding 
of self and of society. Need for further research, perhaps 
with better techniques, is suggested. 
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A STUDY OF BUSINESS SKILLS AND KNOWLEDGES 
USED BY BUSINESS AND NON-BUSINESS PEOPLE 


(Publication No. 13,651) 


Esby Clifton McGill, Ed.D 
New York University, 1955 


The purpose of this investigation was to identify the 
business skills, competencies, and knowledges used by 
business and non-business people in conducting their regu- 
lar daily activities. Although, there seems to have been 
considerable concern over this problem area since the be- 
ginning of the twentieth century, such a study has not been 
made. 

This investigation was limited to the identification of 
the importance of 299 basic business topics by a selected 
sample of the population in the state of Kansas to repre- 
sent a cross-section as denoted by the 1950 United States 


Census. 
The need for this study is born out in the fact that people 


in America live in an economic society and that all people 
need to be prepared to make the most from the environ- 
ment in which they live and work. It is for this reason, 
that more needs to be known about the importance of busi- 
ness knowledges and skills used by people in the various 
vocations. 

The interview method was used to collect data from 855 
usable cases (individuals) located in 23 Kansas communi- 
ties regarding the importance to them of each of the 299 
topics studied. After these data were collected, the infor- 
mation was recorded on punched cards. A rating scale 





was used in evaluating the response to the importance of 
the various topics on a common basis. The data collected 
met the tests on reliability, reasonableness, and validity 
in a very acceptable manner. 


After a through and extensive analysis of the data col- 
lected in this study, among others, the following conclu- 
sions were derived. 


1. There was an amazingly narrow margin of difference 
in importance placed on the topics studied by the 
business and non-business people. This difference 
was so Slight that there seems to be no evidence for 
the need of separate basic business courses for 
business and non-business people. 


. It is also evident from the importance attached to 
the topics studied that they do constitute a nucleus 
for a general education course in basic business ed- 
ucation for both, people going into business occupa- 
tions and those going into non-business activities. 


There was a surprising similarity between the im- 
portance rating given to each of the various topics 
by the business and non-business people. 


Certain topics were given very high importance rat- 
ings, while others were given moderately high rat- 
ings. It is evidant that these topics should be in- 
cluded in any general education course in basic busi- 
ness education. 


Since it is evident that basic business knowledges 
and skills are equally important for all people, it is 
concluded that ways and means should be found to 
include such instruction in the elementary and core 
curriculum programs. 


In order to follow up the advantages gained from this 
study, it is recommended that the following action should 
be considered. 


1. Comprehensive tests should be developed on the 
various areas of basic business education that meas- 
ure what young people know about these areas on 
various educational levels. 


. Verification of this study should be made in other 
geographic regions and in different economic and 
social environments. 


Ways and means should be studied for improving 
methods and techniques of teaching basic business 
education. 


Further study should be made of the content of each 


of the common areas of basic business education. 
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TUTORIAL GROUP THERAPY: A STUDY OF THE 
INTEGRATION OF REMEDIAL READING AND GROUP 
THERAPY IN THE TREATMENT OF DELINQUENTS 


(Publication No. 13,630) 
Melvin Roman, Ph.D. 
New York University, 1955 


Chairman: Professor Philip Zlatchin 


Purpose 
The purpose of this study was to investigate the effec- 


tiveness of tutorial group therapy in facilitating psycho- 
social adjustment and correcting some aspects of reading 
retardation. 





Hypotheses 

It has been shown that meeting the emotional needs of 
children who have a reading disability is an important fac- 
tor in correcting the retardation. It has also been indicated 
that specific remedial help for disturbed children tends to 
strengthen their egos and facilitate psycho-social adjust- 
ment, 

In view of the above, the following hypotheses were 
under consideration: 





1. That tutorial group therapy will improve psycho- 
social adjustment, and la) that the tutorial group 
therapy subjects will show greater improvement in 
adjustment than the members in either of the other 
two groups, i.e., group remedial readings and inter- 
view group therapy. 


. That tutorial group therapy will improve reading a- 
bility and 2a) that the tutorial group therapy subjects 


will show greater improvement in reading than the 
members in either of the two control groups. 


Subjects 

The subjects were twenty-one (21) boys whose chrono- 
logical ages ranged from 13 to 16 and whose I.Q.’s ranged 
from 65 to 95. Their achievement in reading was at least 
two years below expentancy for their chronological age and 
grade placement. All had been adjudged delinquents and 
were on active status in the Treatment Clinic of the Man- 
hattan Children’s Court, New York. 





Methods and Procedures 

The subjects were divided into three groups (7 in each 
group) on the basis of matched samples so that they were 
equated for chronological age, intelligence, reading ability 
and level of psycho-social adjustment. One group received 
a program of tutorial group therapy. A second group re- 
ceived a program of group remedial reading. A third 
group received a program of interview group therapy. All 
three groups were conducted by the same person, the in- 
vestigator. The experimental program ran for a period of 
seven months. 

In order to evaluate the changes which occorred, a bat- 
tery of tests and rating scales were employed with the 
three groups before and after the experimental period: 

Wechsler Intelligence Scale for Children 

Gray Oral Reading Paragraphs 

Rorschach 

Human Figure Drawings 

Szondi 





Davidson Rorschach Signs 
Haggerty-Olson-Wickman Behavior Rating Scale, 


Schedule B. 
Case Histories 


Conclusions and Implications 








The results of this investigation appear to warrant the 
following conclusions: 


1. Tutorial group therapy affected greater improve- 
ment in psycho-social adjustment than either group reme- 
dial reading or interview group therapy. 

a. The superiority of tutorial group therapy was 
found to be statistically significant on the following meas- 
ures of adjustment: Davidson Rorschach Signs; Intellec- 
tual, Social, Emotional and Total adjustment scales of the 
Haggerty-Olson-Wickman Behavior Rating Scale, Schedule 
B; and the psychologists’ ratings of adjustment change 
based on a battery of projective tests. 

b. The tutorial therapy group showed a greater 
tendency toward improvement (though not statistically 
significant) than did group remedial reading or interview 
group therapy on the following measures of adjustment: 
physical adjustment scale of the Haggerty-Olson- Wickman 
Behavior Rating Scale, Schedule B, and the social workers’ 
ratings of improvement in adjustment. 


2. Tutorial group therapy resulted in improved reading 
ability and the tutorial therapy group showed a greater 
tendency toward improvement (though not statistically 
significant) than did either of the two control groups. 


3. The greatest positive change in psycho-social ad- 
justment and the greatest improvement in reading took 
place in the group which received tutorial group therapy. 


Tutorial group therapy appears to have effectively over- 
come many of the obstacles in the treatment of delinquent 
children with reading disabilities. The techniques of tuto- 
rial therapy are the means and not the end - the means by 
which a positive therapeutic relationship is established 
with the child and group; a relationship which enables the 
child to learn and grow. 

Remedial reading teachers and clinicians should there- 
fore be trained in the principles and techniques of psycho- 
therapy. Wherever possible, children with reading disa- 
bilities should be referred to competent psychotherapists 
who have had specialized training in the area of remedial 
reading. 168 pages. $2.10. Mic 55-408 


THE RELATIONSHIP BETWEEN LISTENING 
ABILITY AND HIGH SCHOOL GRADES 


(Publication No. 13,897) 


Dana Swank Still, Ph.D. 
University of Pittsburgh, 1955 


This dissertation is a study of the relationship between 
listening comprehension ability and teacher-awarded high 
school grades within a total research population and 12 
subgroups composed of the upper four high school grade 
levels, three intelligence groups, three reading ability 
groups, and the sex groups. 
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The product-moment technique of calculating a coeffi- 
cient of correlation is employed in determining the rela- 
tionship between listening ability and grades. Data are 
based upon scores made on the Brown-Carlsen Listening 
Comprehension Test, The California Short-Form Test of 
Mental Maturity, Advanced Form, and The California Read- 
ing Test, Advanced Form, by a research population of 314 
students in grades nine through 12, and upon the letter- 
grade averages these students earned in all their high 
school courses during the 1953-1954 school term. Letter- 
grade averages in each course are converted to quality 
points and weighted by the number of 50 minute periods 
the course met per week during the school term. Period- 
weighted quality-point averages are totaled for each pupil 
and divided by the sum of the 50 minute periods per week 
he attended classes in all courses in order to render a sin- 
gle quality point number for use in calculating the correla- 
tions. 

The coefficient of correlation for the total population is 
.66; for grades nine through 12, .65, .71, .62, and .68, re- 
spectively; for all boys in the population, .65; and for all 
girls, .71. The .95 confidence intervals for the coefficients 
range from .51 to .79. Three intelligence groups composed 
of cases with I.Q.’s below the first quartile of the popula- 
tion, I.Q.’s between the first and third quartiles, and I.Q.’s 
above the third quartile, show correlations of .56, .50, and 
.42, respectively, with the following .95 confidence inter- 
vals: .39 to .70, .31 to .61, and .23 to .58. Three reading 
ability groups, composed of cases with reading scores be- 
low the first quartiles of their classes, between the first 
and third quartiles, and above the third quartile, reveal 
correlations of .44, .44, and .14, respectively, with the fol- 
lowing .95 confidence intervals: .24 to .60, .30 to .65, and 
.-08 to .36. 

Results lead to the general conclusion that within the 
population studied there is a positive relationship between 
listening ability and high school grades. The relationship 
is marked or substantial for and relatively uniform among 
the total population, the four grade groups, and the sex 
groups, with a somewhat lower relationship existing within 
the intelligence and reading ability groups. The substantial 
correlations and the similarity of the coefficients in the 
total, grade, and sex groups suggest that listening is an im- 
portant and constant learning factor throughout the four 
high school grades. Correlations within the intelligence 
and reading ability groups indicate a trend for the relation- 
ship between listening ability and grades to be inversely 
related to intelligence and reading ability; further study is 
needed for confirmation or rejection of this trend. The 
substantial correlation shown in the entire research popu- 
lation and at each grade level seems to justify research 
related to the teaching of listening and to the remedial im- 


plications of listening instruction. 
128 pages. $1.60. Mic 55-409 





AN APPRAISAL OF THE TREND OF READABILITY 
OF BASIC READER SERIES FOR THE 
INTERMEDIATE GRADES 


(Publication No. 13,901) 


Frank Adam Walchak, Ph.D. 
University of Pittsburgh, 1955 


The purpose of this study was to analyze the trend in 
readability of basic reader series for grades four, five, 
and six. 

The elements of the problem are: 

1. To determine the reading grade levels of selected 
basic reader series from 1929 to the present. 

2. To analyze the readability data to discover the trend 
in read-ability during the past 25 years. 

3. To analyze the indexed words to determine the 
causes of reading difficulty in the basic readers. 

4. To study the gradation within the individual readers 
as revealed by the sampled pages. 

Vocabulary is the determining factor of the readability 
difficulty of the readers used in this study. Reading spe- 
cialists agree that some measure of vocabulary load is in 
itself a reliable indication of the difficulty of reading mat- 
ter. The many studies of readability have measured some 
aspect of vocabulary load. Furthermore, in all formulas 
vocabulary is given the most weight in measuring reading 
difficulty. 

Since vocabulary is a significant part of this study and 
since it is the best single element for predicting difficulty 
of reading matter, the Yoakam Readability Formula was 
used. This formula is based exclusively on the factor of 
vocabulary and on the weighted value of the known frequency 
of the words used in a reading passage. The determining 
factor of word difficulty is the serial number taken from 
Thorndike’s Teacher’s Wordbook of 20,000 Words. The 
formula is both reliable and valid and in accuracy com- 
pares favorably with other well-known formulas. 

The basic readers were arranged for each of the three 
grades according to decades for the purpose of determining 
trends. The order of difficulty was determined for the pur- 
pose of establishing levels of difficulty, range of difficulty, 
and concentration of difficulty. Each sampled page was 
measured for the purpose of determining the gradation 
within each reader. 

The findings of this study revealed the following: 

1. The fourth-grade basic readers ranged from grade 
4.5 to 7.2. 

2. Only seven of the 34 readers rated within the fourth- 
grade limits. 

3. The fifth-grade basic readers ranged from grade 
d.1 to 8.3. 

4. Seven of the 33 fifth-grade readers rated within 
grade level. 

0. The sixth-grade basic readers ranged from grade 
9.0 to 9.0. 

6. Only six of the 33 sixth-grade readers measured 
within grade level. 

7. Less than four per cent of the running words exam- 
ined scaled in the fourth thousand or above on the Thorn- 
dike scale. 

8. Of all the words indexed 20 per cent rated above the 
tenth thousand on the Thorndike scale. 

9. There was a tendency for the number of indexed 
words to increase from one grade to the next. 
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10. The basic readers ranged from below foyrth grade 
to above grade 14 in difficulty. 

The following general conclusions were indicated: 

1. Less than one-half of the basic readers agreed with 
the grade placement as assigned by the publisher. This 
means that the grade levels indicated on the back of the 
books are not always reliable estimates of the grade level 
of the reading matter. 

2. Since there is agreement that new words should be 
presented gradually, then much can be done to correct the 
tendency to introduce too many difficult and new words per 
page in many of the basic readers. 

3. Much can be done to improve the gradation of read- 
ing material within the basic readers. 

4. There was a definite trend of improvement in read- 
ability of reading material at the fourth-grade level, but 
this is not true at the fifth- and sixth-grade levels. 

123 pages. $1.54. Mic 55-410 
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A STUDY OF THE GROUP CONFERENCE PROCESS 
AS A GROUNDWORK FOR A GUIDANCE PROGRAM 


(Publication No. 13,801) 


Alberta Mae Baines, Ed.D. 
University of Houston, 1955 


Purpose of this treatise. The problem central in this 
study was to discover, through consultation with confer- 
ence groups, the areas of the guidance program of major 
concern to supervisory staff, principals, teachers, counse- 
lors, students, and lay people; and, in the light of these 
findings, to draw such conclusions as would help answer 
the following questions: 











1. Can group conference procedures be utilized to lo- 
cate areas in the guidance program which are of 
concern to professional, lay, and student groups? 


. Can the conference process be adapted: 

a. As a pattern of continuous communication with 
the persons and groups involved in the operation 
of a guidance program? 

. As a continuing consultation pattern which can 
be utilized in the future in evaluating the pro- 
gram, in making further plans, and in getting 
additional information? 


. What are the concerns of supervisory staff, princi- 
pals, teachers, counselors, students, and lay people 
in the area of: 

a. Educational-vocational guidance? 
b. Personal-social guidance? 

c. Guidance testing? 

d. Group guidance? 


. Which problems were indicated by conference par- 
ticipants: 





a. To be of major concern in an expanding guidance 
program? 
b. As needing immediate study? 


The premise. This study was based on the premise 
that the group conference process could be employed to 
determine the concerns held by professional, lay, and stu- 
dent groups in the educational-vocational, personal-social, 
guidance testing, and group guidance areas of the guidance 
program. This consultative process is a new and effective 
way of working with the persons who are or who should be 
involved in the problem with which the supervisor is con- 
fronted. 

Procedures and sources of data. Three interrelated 
subproblems were established for the study. The first 
problem was to employ the consultative approach in devel- 
oping plans for coordinating and expanding a city-wide 
guidance program. This approach was achieved by con- 
sulting supervisory staff, principals, teachers, counselors, 
students, and lay people through a series of conferences. 

The second problem was to determine the concerns 
held by members of each conference group in the four a- 
reas of the guidance program. 

The third problem was to obtain information on the rel- 
ative importance attached to the concerns expressed in the 
group conferences. A checklist was used for this purpose. 

Findings and conclusions. This study through the group 
conference process located twenty-five problems which 
were of concern to the professional, lay, and student groups 
consulted on the needs of the guidance program. The con- 
ference participants through a check list identified ten pro- 
blems as being more important than others. 

1. Need for students to develop more effective study 

habits. 

2. Need for adjusting the curriculum for students who 
have little aptitude for academic courses. 

3. Need for students to develop positive attitudes to- 
ward teachers and fellow-students and habits of 
promptness, responsibility, and initiative. 

. Need for inservice education for counselors and 
teachers. 

. Need for expanding and improving the guidance test- 
ing program to include aptitude and personality 
tests and interest inventories. 

Need for earlier vocational education for students 
who are potential drop-outs. 

Need to promote better articulation and coordina- 
tion of the guidance program. 

. Need to utilize test scores for interpreting to .each- 
ers, parents, and students the aptitudes, inte; >sts 
and abilities of students. 

Need for increased cooperation between the home- 
room teacher, the classroom teacher, and the 
counselor in helping the student solve his prob- 
lems and plan his courses. 

. Need for helping classroom teachers become more 
aware of their responsibilities in the guidance 
program, 
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THE UPWARD OR OUTWARD EXTENSION OF 
EDUCATION IN BURBANK, CALIFORNIA 


(Publication No. 13,302) 


Edwin Clarence Clark, Ed.D. 
Stanford University, 1955 


The purposes of this study were to determine the rela- 
tionship existing between the Burbank School District’s of- 
ferings at the post-high school level and the needs of the 
people; to determine the ability of the District to provide 
additional educational offerings; and to outline the upward 
or outward extension of education to meet these needs within 
the District’s ability to provide them. 

The study defined upward extention to mean the thir- 
teenth and fourteenth year of organized education. Outward 
extension was defined as a broadening of the offerings within 
the existing educational structure. 

The development of the junior college movement was 
traced. Its strengths and weaknesses, as shown in the lit- 
erature, were presented. The legal status of the junior 
college in California and the procedure by which Burbank 
might establish a junior college were investigated. The 
existing adult education program was explored and previous 
conferences on the establishment of a junior college were 
reviewed. 

The location of the District, its growth, and the nature 
of its population were revealed. The offerings of the exist 
ing school system were enumerated. The nature of the a- 
dult student population was analyzed, showing its size, area 
served, and fields of concentration. The high level of coor- 
dination between organized labor and adult education was 
revealed. 

The financial condition of the District was considered 
to be a function of the load to be carried, the resources a- 
vailable, and the willingness of the citizenry. Present and 
future receipts were estimated andcompared with estimated 
expenditures. The District was found to be able to meet its 
present and future needs, but to have little ability to pro- 
vide an extension of services. It was revealed that the 
bonding capacity of the District was heavily encumbered, 
and that there existed a need for a large increase in exist- 
ing facilities. 

The tuition charges made against the District for stu- 
dents attending junior colleges in other districts were de- 
termined. These costs were compared with those of dis- 
tricts operating their own junior college and were shown 
to be lower. 

Potential sites for the establishment of a junior college 
Campus meeting minimum state requirements were inves- 
tigated and found to be limited to three requiring relatively 
high expenditures for development. The tax load of Burbank 
citizens was compared with that of neighboring cities. 

The groups to be served by an outward or upward exten- 
sion of education were defined as those young people newly 
separated from the secondary schools, and the adult popu- 
lation. The occupational nature of the general population 
was studied and dominant industries revealed. The educa- 
tional intentions of Burbank’s twelfth year students were 
determined. The existence of parental encouragement for 
students to continue their education was shown. 

The study reviewed the availability of educational op- 
portunity to satisfy the expressed intention of these stu- 
dents. Availability was based upon travel time studies to 
both public and private educational institutions. Analyses 





of offerings of these institutions were made. The unserved 
educational areas were shown to be: Mechanical Engineer- 
ing, Auto Mechanics, Agriculture, Sales Work, and Police 
Training. 

The study concluded that the unsatisfied needs could 
best be met through an extension of the existing adult edu- 
cation program. There was no demonstrable need to pro- 
vide academic or pre-university instruction of a junior col- 
lege nature. A program for meeting the needs shown was 
presented, and an organizational structure within the exist- 
ing school system for meeting these needs was outlined. 

213 pages. $2.66. Mic 55-412 


AN APPRAISAL OF THE PRE- AND POST-SCHOOL 
CONFERENCE PROGRAMS IN SELECTED 
FLORIDA COUNTIES 


(Publication No. 13,154) 


James Thomas Dixon, Ed.D. 
Northwestern University, 1955 


THE PROBLEM 


The purpose of this study was to survey the Pre- and 
Post-School Conference Programs offered by the county 
school systems in Florida during the 1953-54 School Year, 
and to report an appraisal of the significance of these Pro- 
grams as interpreted by school personnel in selected 
counties throughout the State. 


PROCEDURES 


Two questionnaires, seeking factual information on the 
extended school term or Tenth Month Program, were 
mailed to the superintendents of public instruction in each 
of the sixty-seven Florida Counties. A total of 2,519 ques- 
tionnaires requesting appraisals of the Pre- and Post- 
school Conference were mailed to all instructional person- 
nel employed by the eleven counties participating in the 
survey. The returns used for obtaining the information in 
this study were tabulated on International Business Machine 
Keypunch Cards. 


MAJOR FINDINGS 


The study indicated that ten workdays were allocated 
to the Pre- and Post-School Conferences, respectively, in 
the majority of the counties. The instructional personnel 
favored this amount of time. Attendance was compulsory 
in the majority of the counties. 

The services of speakers, consultants, and laymen were 
most frequently used during the Pre-School Conference. 
Selection was made by a committee composed of the county 
superintendent and representatives from the ranks of the 
county supervisors, principals, and teachers. The State 
Department of Education and State Colleges and Universi- 
ties provided most of the speakers and consultants. 

County-wide departmental meetings were scheduled 
and organized on a grade level basis, by approximately 90 
per cent of the counties during the Pre-School Conference, 
and by 50 per cent during the Post-School Conference. 
Among the problems discussed were curriculum 
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improvement, effective teaching methods, and guidance 
techniques. Time was provided for social activities in 
about 80 per cent of the counties during the Pre-School 
Conference, and in 34 per cent during the Post-School Con- 
ference. 

Seven or eight days were reported most often as the 
time scheduled for group and individual faculty work at the 
local school buildings during the Pre-School Conference. 
During the Post-School Conference, the number of days 
reported most often for faculty work sessions was seven 
and five days, respectively. The instructional personnel 
favored more faculty work days during the Pre-School Pe- 
riod and fewer days during the Post-School Conference. 
The time allotted for work at the individual school build- 
ings was considered by the instructional personnel as the 
most helpful and contributive aspect of the Tenth Month Pe- 
riod. 

Approximately 55 per cent of the counties reported the 
use of some method for evaluating the worth of the local 
Tenth Month Period. Informal group discussion techniques 
and evaluative questionnaires were most frequently used. 


RECOMMENDATIONS 


In view of the findings it was recommended that: 

(1) The Tenth Month Period be redistributed with ten 
days allotted to the Pre-School Conference, five days to 
the Post-School Conference, and five days scheduled at lo- 
cal option during the school year at intervals selected as 
most effective in meeting the needs of a given school sys- 
tem. 

(2) Teachers be given an opportunity to express their 
choices of persons qualified to serve as special speakers. 

(3) County-wide departmental meetings be made an in- 
tegral part of the Tenth Month Period, with organization 
based upon expressions by instructional personnel of their 
current needs. 

(4) From five to eight days of the Pre- and Post-School 
Conferences be devoted to faculty work at the individual 
school buildings. 

(5) Written evaluations by teachers and administrators 
be made an integral part of the Tenth Month Period. The 
responses should be studied carefully and used whenever 
possible for the improvement of future Conferences. 

261 pages. $3.26. Mic 55-413 


A CRITICAL ANALYSIS OF FORMULAS FOR STATE 
GRANTS-IN-AID TO THE PUBLIC ELEMENTARY 
AND SECONDARY SCHOOLS IN THE 
FORTY-EIGHT STATES 


(Publication No. 12,725) 


Wilber Roe Griswold, Ph.D. 
The University of Connecticut, 1955 


The Problem 


The purpose of this study was to make a critical analy- 
sis of the formulas used to distribute state grants-in-aid 
to education to the public elementary and secondary schools 
in the forty-eight states in order to determine whether or 





not these many formulas possess the characteristics that 
should be possessed by formulas used for the distribution 
of state grants-in-aid to education. 


The Procedure 


First a well-substantiated list of the characteristics 
which should be possessed by formulas for the distribution 
of state grants-in-aid to education was established. 

It was determined by carefully studying the writings of 
authorities in the field that there are seven characteristics 
that should be possessed by formulas for the distribution 
of state grants-in-aid to education as follows: 

1. Formulas for the distribution of state grants-in-aid 
to education should be for the equalization of the educational 
program. 

2. Formulas for the distribution of state grants-in-aid 
to education should be in support of the entire educational 
program. 

3. Formulas for the distribution of state grants-in-aid 
to education should be based on easily obtainable data. 

4. Formulas for the distribution of state grants-in-aid 
to education should be based on reliable data. 

0. Formulas for the distribution of state grants-in-aid 
to education should be based on valid data. 

6. Formulas for the distribution of state grants-in-aid 
to education should be simple. 

7. Formulas for the distribution of state grants-in-aid 
to education should be objective. 

An analysis was then made for each of the forty-eight 
states separately. First, the formulas for the distribution 
of state grants-in-aid to education were described. Second, 
each of the formulas was analyzed according to the seven 
characteristics that should be possessed by formulas for 
the distribution of state grants-in-aid to education. Third, 
a summary of the analysis was made which showed the sta- 
tus of each of the seven characteristics for all the formu- 
las used in the state. 


The Results 


The consolidation of the analysis relating to the seven 
characteristics that should be possessed by formulas for 
the distribution of state grants-in-aid to education follows: 


No Basis for 
Judgment 


Characteristic Yes No 


Equalization of aid 66 252 
Scope oj aid 12 306 
Ease of obtaining data 227 

Reliability of data 227 91 
Validity of data 12 306 
Simplicity of formula 318 

Objectivity of formula 179 139 


The Conclusions 


1. Formulas for the distribution of state grants-in-aid 
to education are not, for the most part, for the equaliza- 
tion of the education program. 

2. Formulas for the distribution of state grants-in-aid 
to education are not, for the most part, in support of the 
entire educational program. 

3. Formulas for the distribution of state grants-in-aid 
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to education are based, for the most part, on easily obtain- 
able data. 

4. Formulas for the distribution of state grants-in-aid 
to education are based, for the most part, on reliable data. 

5. Formulas for the distribution of state grants-in-aid 
to education are not based on highly valid data. 

6. Formulas for the distribution of state grants-in-aid 
to education are simple. 

7. “ormulas for the distribution of state grants-in-aid 
to education are, in the majority of cases, objective. 


The Recommendations 


1. Formulas for the distribution of state grants-in-aid 
to public elementary and secondary schools in most states 
should be revised in such a way that they are reduced in 
number preferably to one general-purpose equalizing for- 
mula. 

2. Formulas for the distribution of state grants-in-aid 
to public elementary and secondary schools in most states 
should be revised in such a way that they are based on the 
most valid and objective measures of need available. 

3. Further studies should be made of the methods for 
determining the value of property with a view to making 
assessed valuation a more valid measure of local tax pay- 
ing ability. 

4. Further studies should be made of the funds distrib- 
uted as grants-in-aid to education to determine what per- 
centage of each fund is distributed in accordance with each 
of the characteristics that should be possessed by formulas 
for the distribution of state grants-in-aid to education. 
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TRENDS IN TEACHERS’ SALARIES, TRAINING, 
NUMBERS, AND PUPIL-TEACHER RATIO 
IN SOUTHERN STATES 


(Publication No. 13,306) 


Fred William Gupton, Ed.D. 
George Peabody College for Teachers, 1955 


Major Professor: Truman Pierce 


The purpose of this investigation was to determine and 
analyze trends in numbers, pupil-teacher ratios, training, 
and salaries of classroom teachers, by races, in the ele- 
mentary and secondary public schools of Southern states 
and in counties of different population classifications within 
these states. 

The study was limited to: 

1. The thirteen Southern states, namely: Alabama, Ar- 
kansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, 
North Carolina, Oklahoma, South Carolina, Tennessee, 
Texas, and Virginia, except when data for the non-South 
were used for comparative purposes. 

2. The public schools, grades 1-12. 

3. Classroom teachers’ training, salaries, numbers, 
and pupil load. 

4. The school years 1939-40, 1949-50, and 1951-52 for 
detailed analyses, and 1900, 1910, 1920, 1930, 1940, and 
1950 for comparative analyses of data for the South and 
non-South, 





Findings of the Study 


Public education, as measured by the increase in num- 
bers of teachers and in the percentage that average daily 
attendance is of total school-age population, underwent 
phenomenal growth from 1900 to 1950. Southern schools 
showed much greater growth than those of the non-South, 
secondary schools much greater than elementary, and 
Negro schools much greater than white. 

The trend was toward greater professionalization of 
teaching during the first half of the twentieth century, as 
measured by: the growth in numbers, membership, and 
the professional nature of programs of local, state, and 
national education associations; the improvement in the 
quantity and quality of teacher training; the by-products of 
increased salaries; the many derivative benefits to the pro- 
fession from state-wide minimum salary schedules, tenure, 
and retirement; the widespread establishment of salary 
schedules that had no differentials based on race, sex, or 
grade levels taught; and other factors, such as lengthened 
school terms, greater state control of local school budgets, 
and improved supervisory and in-service training pro- 
grams. Most of the preceding improvements took place or 
were greatly accelerated during the past two decades. 

There was a rather pronunced trend in education, from 
1900 to 1950, toward greater centralization, as evidenced 
by the shift from local to state control of such things as 
training and certification, salaries, tenure, retirement, 
length of school term, local school budgets, and federal 
lunch programs. 

There has been a trend toward equalization in public 
schools since 1900; however, the trend was greatly accel- 
erated from 1940 to 1952. The gap between the South and 
non-South closed considerably from 1900 to 1950 in teacher 
training and salaries, pupil-teacher ratio, and the exten- 
sion of educational opportunity. The non-South always held 
a favored position, but from 1940 to 1950 the South suc- 
ceeded in closing the gap in training and in the percentage 
of attendance of the school-age population. 

The trend from 1900 to 1952 was toward greater equal- 
ity among Southern states and between the races with re- 
spect to pupil-teacher ratio and the extension of educa- 
tional opportunity. Detailed analyses of data from 1940 to 
1952 revealed additional trends toward greater equality of 
teacher-training among states; greater intrastate equality 
in salary, training, and the extension of educational oppor- 
tunity between races, between elementary and secondary 
schools, and between rural and metropolitan counties; and 
greater equality in pupil-teacher ratio between rural and 
metropolitan counties. 

From 1900 to 1940 the gap between white and Negro 
salaries remained about constant but from 1940 to 1952 
the gap closed rapidly, Negro salaries being greater than 
white salaries in four Southern states in 1952. Salary 
variations among states were about the same in 1952 as 
in 1900. 
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ADMINISTRATION OF STUDENT BODY FINANCES IN 
THE PUBLIC JUNIOR COLLEGES OF CALIFORNIA 


(Publication No. 13,243) 


William Joseph Justice, Ed.D. 
Stanford University, 1955 


Student body financial practices in the public junior col- 
leges of California were studied by means of a questionnaire 
and interviews based on accepted criteria. All public jun- 
ior colleges in the state were involved. 

Findings. All 58 colleges required an audit of student 
body funds in accordance with the requirements of the Cal- 
ifornia Education Code. Thirteen of these colleges re- 
ported that they subsidized student body activities directly 
from district tax funds. The most common budget size was 
between $15,000 and $25,000. 

Fifty-one colleges reported having a formal budget for 
the financial operation of student body activities in the for- 
mulation of which student councils participated. Forty-two 
of them reported that the activity sponsor was responsible 
for the original request for each activity in the student body 
budget. 

Considerable variation in practices was reported re- 
garding the raising of income for student body funds. Fifty- 
two colleges reported the selling of student body cards to 
be their main source of revenue. The data indicated a drop- 
off in the purchasing of student body cards due to the high 
price which has gone beyond the normal rate which a stu- 
dent can afford to pay. 

The most common range of expenditures was between 
$15,000 and $25,000. Of the 50 colleges reporting on ex- 
penditures, fourteen exceeded their income and had to re- 
sort to deficit financing; 27 colleges had a surplus; while 
9 balanced out evenly. 

The findings indicated that the major problems confront- 
ing all directors, faculty advisors, and administrators in 
the field of student body finance may be grouped as follows: 
(1) financial management, accounting and budgetary proce- 
dures, (2) lack of revenue, (3) inexperience of students, 
advisors and teachers, (4) the division of responsibility be- 
tween the student body and the district with regard to the 
expenditure of funds. 

Conclusions. Deficit financing is an important factor in 
student body finance in California junior colleges, activities 
which have a tendency to exceed budget allotments being 
Similar in all colleges. Very few junior colleges are ina 
financial position which justifies expansion of their student 
body activities, or even continued operation of the present 
ones, unless assistance is received from district funds. 
However, few colleges directly subsidize student body ac- 
tivities. 

Equal educational opportunities are not being provided 
in California junior colleges insofar as the educational 
benefits of student body activities are concerned. Most 
student treasurers are figureheads; the actual work and 
responsibility being done by administrative personnel or 
district employees. A definite need exists to develop public 
confidence, and to educate the citizenry of the college dis- 
tricts of the need for financial support of an adequate stu- 
dent body activity program. 

Recommendations. Permissive legislation should be 
enacted to allow local boards of education to establish 
policies for the financial support of athletics of all types. 
Candidates for student body treasurer should be required 














to have adequate business training background before being 
allowed to run for office. Credit for graduation should be 
given to all students who participate in student body activ- 
ities to such an extent that the time and the amount of learn- 
ing activities involved justify such recognition. Devices 
such as student body fees, which limit full participation of 
students in student elections should be eliminated. A well- 
planned, coordinated, and continuous public relations pro- 
grams should be carried on to inform and educate the citi- 
zenry of each college district about the problems facing 
students in financing adequate student body activity pro- 
grams. Further research in the field of student body fi- 
nance should be conducted in order to bring to light suc- 
cessful plans for further improving the administration of 
student body funds. 244 pages. $3.05. Mic 55-416 


AN EXPERIMENTAL STUDY TO DETERMINE THE 
EFFECT OF A SELECTED PROCEDURE FOR 
TEACHING THE SCIENTIFIC ATTITUDES TO 

SEVENTH AND EIGHTH GRADE BOYS THROUGH 
THE USE OF CURRENT EVENTS IN SCIENCE 


(Publication No. 13,619) 


Paul Kahn, Ph.D. 
New York University, 1955 


According to Krasnican in Science Education of March, 
1952, “There is need for more development and experi- 
mentation in classroom procedures and in evaluation of 
their results in terms of desirable objectives.” This study, 
therefore, proposes to determine experimentally the effect 
of a selected procedure applied to the teaching of current 
events in science upon the development of the scientific 
attitudes of seventh and eighth grade boys. To this end, 
thirteen valid scientific attitudes listed by Caldwell and 
Curtis were chosen and Curtis’s two tests of scientific at- 
titudes and Noll’s “What Do You Think?” test were utilized 
as instruments of evaluation. 

The procedure selected offers an interesting, simple 
and practical technique for the cultivation of an understand- 
ing of the scientific attitudes by utilizing small charts each 
of which represents symbolically a different attitude. Fol- 
lowing this is a four months’ period of training in the ap- 
plication of the attitudes by means of pupil reports on news 
items and by subsequent discussion of the question, “What 
scientific attitudes are illustrated in the article reported 
upon?” To test whether this method did, in fact, succeed 
in producing growth in these attitudes, about 205 eighth 
grade junior high school pupils were matched and then sub- 
jected to the experimental factor by the investigator. How- 
ever, in order to meet possible objections arising from 
the fact that the major experiment dealt only with classes 
taught by the investigator, a concurrent but similar exper- 
iment involving another teacher and classes of the seventh 
grade was also conducted. 

On the three final tests of scientific attitudes, the ex- 
perimental group of eighth graders was found to be signif- 
icantly superior to the control group on two: at the one 
per cent level with respect to one test and at the five per 
cent level on the second. Although a mean difference in 
favor of the experimental group existed on the third, it was 
not statistically significant. Markedly similar results were 
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also obtained on the retention tests which were adminis- 
tered after a lapse of about four months during which nei- 
ther groups was exposed to the experimental factor. Re- 
garding pupils of the seventh grade taught by the selected 
teacher, a difference in means favoring the experimental 
group at the one per cent level was found. 

Hence, under the conditions of the experiment, it is con- 
cluded that: 

1. Eighth grade boys who experienced training in the 
scientific attitudes by means of the teaching technique sug- 
gested which utilized current events in science scored 
significantly higher on tests of scientific attitudes than did 
comparable boys who did not receive this training, thereby 
indicating the efficacy of the procedure in developing the 
scientific attitudes. 

2. The selected instructional technique was utilized 
effectively by a teacher other than the investigator and one 
who might be regarded as no better than the classroom 
teacher. 

3. Evidence was presented to demonstrate that seventh 
grade boys who had been trained as described in this study 
gained significantly in scientific attitudes when compared 
with boys of a similar control group receiving no such 
training. 

4. A large majority of the pupils in the experimental 
groups of both the seventh and eighth grades said they were 
in favor of the procedure developed in this study and were 
of the opinion that it caused a favorable change or changes 
in either their way of thinking or their manner of behaving. 
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ELEMENTARY SCHOOL CLASSROOM FURNITURE 
AND BUILT-IN EQUIPMENT 


(Publication No. 13,245) 


Robert Lester McKee, Ed.D. 
Stanford University, 1955 


Purposes of the study.--This study is an investigation 
to explore a procedure which could be used as a guide in 
selecting elementary school classroom furniture and built- 
in equipment, The research design was essentially explor- 
atory, employing a relatively standardized technique for 
observing and analyzing the instructional programs in se- 
lected elementary classrooms. Two related aspects of the 
central problem were considered, one, educational specfi- 
cations, was selected for field study; while the other, phys- 
ical specifications, was developed from a careful analysis 
of related literature. 

Educational specifications were defined for use in the 
study as follows: ‘Statements intending to describe the 
learning activities of the pupils in the classroom during 
the school day.” 

Procedures.--Certain delimitations were observed in 
the process of gathering data for the study. 

Six California counties were selected, within which 
twelve schools and twelve teachers of grade six were se- 
lected for study. The teachers whose instructional pro- 
grams were used for observation were selected in cooper- 
ation with county curriculum consultants and building prin- 
cipals. Since this was intended to be an exploratory study, 











no attempt was made to select schools which would be fully 
representative of all elementary classrooms. 

Search for a measuring device against which the in- 
structional program of classrooms observed could be 
checked, led to the selection of “The Growing Edge, An 
Instrument for Measuring the adaptability of School Sys- 
tems.” 

The “Growing Edge” consisted of an elementary school 
form which was composed of sixty-four examples, each of 
which is a description of a specific school practice. 

Recommendations.--The objective of this study was to 
explore a procedure which could be used as a guide in se- 
lecting elementary classroom furniture and built-in equip- 
ment, It must be remembered that the method used was 
intended to be illustrative and not the only solution, but 
merely one solution to the problem of selecting furniture 
and equipment. 

The study suggests that the selection of classroom fur- 
niture and built-in equipment should proceed following the 
development of clearly defined educational specifications. 
School districts are encouraged to develop educational 
specifications following a logical sequence of planning steps 
which would include the following: 





1. An educational philosophy should be cooperatively 
developed. 


Agreement should be reached on the educational 
objectives to be used. 


Administrators and teachers should avail them- 
selves of the best available knowledge regarding 
the learning procedures of children. 


Administrators and teachers should avail them- 
selves of the best available knowledge relative to 
the characteristics of child growth and development 
and this information used in determining the type 
of furniture and equipment to be selected. 


The activities of the instructional program should 

be carefully analyzed in terms of the following 

points: 

a. The number of children who at given times take 
part in the various activities. 

b. The movement of both individuals and groups 
throughout the daily activities. 

c. The materials used by the children - paper, 
tools, books, and others. 

d. The equipment and furniture used by the chil- 
dren - desks, chairs, chalkboards, and others. 


All new schools should be planned and equipped ac- 
cording to the educational program to be accommo- 
dated. This planning should proceed in cooperation 
with curriculum and planning consultants and in 
conjunction with the regular school staff. Upon 
completion of the building program, curriculum 
consultants should assist with an in-service train- 
ing program, teaching and demonstrating the use of 
building space, furniture, and equipment. A pro- 
gram of this design could be expected to insure the 
maximum utilization of the new school plant. 
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7. The dissertation suggests a number of both general 
and specific hypotheses upon which controlled ex- 
perimentation is needed, . 

259 pages. $3.24. Mic 55-418 


LEGAL PRINCIPLES AND ISSUES INVOLVED IN 
THE CONSOLIDATION OF SCHOOL SYSTEMS 


(Publication No, 13,880) 


John Bennett Moore, Ed.D 
University of Pittsburgh, 1955 


The purpose of this study was to determine the legal 
principles and issues which concern the consolidation of 
school systems. The study was based on the information 
that could be obtained from recorded court cases. Each 
recorded case gives a description of the significant facts 
in the case, the legal principles involved and the reasoning 
followed by the court in reaching its decision. 

The principles and issues which emerged were first 
grouped into five broad categories, namely: 


1. The Legal Bases for the Consolidation of School Sys- 
tems. 


2. The Legal Background for Court Decisions Concern- 
ing the Consolidation of School Systems. 


Legal Principles and Issues Involved in Procedures 
for Consolidation. 


The Pertinent Legal Principles Involved When Vested 


Interests Are Affected. 


. The Powers of School Officials and Boards of Edu- 
cation. 


These broad categories were then broken down into sub- 
topics which were organized and developed in such a way 


as to present the pertinent material from each case studied. 


A brief description of the facts involved and the reasoning 
of the courts was given in most cases so that the legal is- 
sues would not be taken entirely out of context. By this 
means, it is hoped that the reader may develop a back- 
ground of information and a better understanding of those 
considerations which influence the courts as they arrive at 
decisions in this field. 

Some issues were decided on the basis of statutes pe- 
culiar to a particular state so that court decisions in one 
state do not necessarily apply to the same situation in a 
different state. The number of times that an issue ap- 
peared in the cases studied was not considered to be a re- 
liable index of the importance of the issue since a single 
case may settle an issue of much importance. 


Typical significant findings are: 


1. The Federal Constitution and pertinent court deci- 
sions establish that education is a function of the 
state. Thus the legislature of each state has plenary 
power over the alteration of school systems within 
that state. 





2. Procedure followed must be in accord with statutory 
provisions. Procedure selected must be the proce- 
dure most appropriate for types of districts involved. 


. Since a school district has no vested interest in 
school property in that all of its property belongs to 
the state, the transfer of school property from one 
district to another under legislative sanction is not 
“deprivation without due process of law.” 


The inconvenience of pupils is a matter that ad- 
dresses itself to a board’s reasonable judgment 
Since no district can readily be created that would 
give equal convenience to all pupils. 


Typical conclusions are: 

Validating acts are an accepted means to remedy defec- 
tive proceedings under a valid act or to validate proceed- 
ings taken under an unconstitutional statute. If consolida- 
tion proceedings have been performed in good faith and 
have been declared invalid by the courts, the legislature 
can cure the defects as long as the legislature has the 
power to authorize the action taken. 

All statutes in this field should be definite and specific 
on such matters as to how jurisdiction to act is established, 
the procedure for consolidation, the disposition of liabili- 
ties and assets and the definition of the powers and respon- 
sibilities of the board of education of the new district. Pro- 
per care in framing new legislation can avoid much litiga- 
tion. 

If consolidation proceedings are initiated by petitions, 
the petitions should be worded the same, contain the re- 
quired number of names obtained without deceit or fraud, 
and be properly filed. Irregularities should be avoided, 
for any irregularity which deprives a voter of his rights 
would jeopardize the success of the proposed consolidation. 
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AN ANALYSIS OF EDUCATIONAL PROGRAM 
RECOMMENDATIONS RESULTING FROM 
EVALUATIONS OF SELECTED HIGH SCHOOLS 
OF ALLEGHENY COUNTY 


(Publication No. 13,882) 


Carl Alvin Newman, Ed.D. 
University of Pittsburgh, 1955 


The purpose of this study was to determine the nature, 
disposition, and specific evidences of attainment of recom- 
mendations related to the Educational Programs (Program 
of Studies, Pupil Activity Programs, Library Services, and 
Guidance Services), as noted in the Evaluative Criteria 
(1950 Edition), resulting from evaluations. The recom- 
mendations were analyzed relative to: (a) frequency and 
per cent of schools reporting; (b) actions taken (thought 
invalid, action postponed, action now in process, action 
completed, or action permanently in process); (c) specific 
techniques or procedures used to carry out the action (in- 
creased budget allotment, group planning by the faculty as 
a whole, a committee of faculty or faculty and administra- 
tion, or individual planning by the principal, counselor, 
teacher, librarian, or administration); (d) specific 
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evidences of attainment; and (e) significant findings. The 
normative survey method of research was used in this 
study. | 

The following are the principal findings. Visiting com- 
mittees made 691 recommendations relative to the Educa- 
tional Programs when evaluating the 16 selected high 
schools participating in this study. Favorable action was 
taken on 67.6 per cent of these recommendations. It was 
found that 33.4 per cent of the recommendations were re- 
ported as being now in process, 26.4 per cent of the recom- 
mendations were reported as having been completed, and 
7.8 per cent of these were considered permanently in pro- 
cess. Individual planning by the principals and teachers 
was the method used in the majority of cases for compliant 
action. Furthermore, an increased budget allotment was 
regarded as necessary in 107 cases to comply with these 
recommendations. As a result of compliant action the 
evaluated schools have shown marked improvement in all 
facets of their Educational Programs. The more impor- 
tant specific evidences of attainment noted were: (a) more 
and improved equipment providing better facilities; (b) ex- 
panded and enriched programs that provided for individual 
differences; (c) a planned program of pupil activities pro- 
viding for increased opportunities for pupil development 
and expression; (d) provisions for additional budget allot- 
ments for improved programs; and (e) addition of person- 
nel providing for increased services. 

Action was postponed on 22 per cent of these Educational 
Program recommendations. The most frequent reasons 
given for postponement in order of frequency included: 

(a) insufficient funds; (b) limited facilities; (c) scheduling 
difficulties; (d) conflict of personalities; (e) additional 
personnel needed; and (f) small size of school. 

Only 10.4 per cent of all recommendations related to 
the Educational Programs were considered invalid. Recom- 
mendations that conflicted with the school’s philosophy or 
vague generalizations were the more frequently reported 
reasons for considering these recommendations invalid. 

The following are the major conclusions. A follow-up 
study of actions taken on recommendations has indicated 
that evaluations were definitely worthwhile and had great 
merit in relation to the Educational Programs of these 
secondary schools. However, evaluations were most effec- 
tive when there was a planned program of follow-up di- 
rected and administered by the high school principal. 

Regularly scheduled evaluations provided excellent 
stimulation and motivation for staff members and furnished 
a Climate for increased understandings of mutual problems. 
The self-evaluation by the faculty was regarded as one of 
the finest features of the evaluation. 

Recommendations that needed increased budget allot- 
ment for successful compliance tended to be the most fre- 
quently postponed while recommendations requiring indi- 
vidual planning by principals and teachers most frequently 
received favorable action. Moreover, recommendations 
as proposed by evaluating committees were considered for 
the most part valid. 
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A STUDY OF SIXTY CONSOLIDATED SCHOOL 
CORPORATIONS IN INDIANA 


(Publication No. 13,226) 


George Roland Rachford, Ed.D. 
Indiana University, 1955 


Chairman: Paul W. Seagers 


Except for a few minor changes, the public school sys- 
tem in Indiana is essentially the same as it was a hundred 
years ago when the township school pattern was first in- 
troduced. Yet the social, economic, and technological 
changes within that same period of time have been tremen- 
dous. A school administrative structure shaped to meet 
the needs of these changed conditions is needed. One 
method which the Indiana General Assembly has provided 
for schools to try to meet these changed conditions is by 
enacting laws permitting two or more school corporations 
to consolidate into a single administrative unit. 

Purpose. The purpose of this study was to investigate 
the administrative and educational adequacy of the 60 exist- 
ing consolidated school corporations which had been formed 
in Indiana by August 1, 1953. 

Specifically, the four major objectives of this study 
were: (1) to determine whether each reorganized unit is 
adequate educationally and administratively; (2) to deter- 
mine whether additional territory would make it a more 
satisfactory unit; (3) to determine whether this additional 
territory would be capable of financing a satisfactory pro- 
gram of education; and (4) to determine what the state 
needs to do to make further reorganization financially ad- 
vantageous. 

Method of procedure. The procedure in this study was: 
(1) to develop a set of tentative criteria for school reorgan- 
ization in Indiana; (2) to validate the criteria of reorgani- 
zation by a “jury of experts”; and (3) to hold personal 
interviews, using a guided interview technique, with the 
administrator in each of the reorganized school units in 
Indiana. 

Conclusions. The following conclusions were drawn 
from the data of the study: 

Seventy per cent of the 60 consolidated school corpora- 
tions in Indiana had smaller enrollments than were consid- 
ered desirable according to the criteria of the study. 

Forty-five of the 60 consolidated units were formed 
under two of the nine Indiana consolidation laws. 

Ten of the consolidated corporations with small enroll- 
ments did not have a town or city within the boundaries of 
the corporation listed in the 1950 U.S. Census report. A 
town or city which serves as a socio-economic community 
center is considered desirable in each consolidated school 
corporation. 

There are a number of consolidated school units in 
Indiana which did not enroll a sufficient number of pupils 
to meet the minimum enrollments in the criteria because 
not enough territory was included in the reorganization. 
Had more territory been included, there would have been 
a sufficient number of pupils enrolled to operate the 
schools more efficiently. 

The state, by its method of distributing equalization 
and supplemental funds, is perpetuating many small inef- 
ficient school corporations and penalizing many of the con- 
solidated school corporations. When consolidation is ef- 
fected there is often a financial loss because the higher 
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assessed valuation of the new unit places it in a category 
no longer eligible to receive the funds. 

Consolidation might well be encouraged in Indiana if 
there were some means by which the consolidated school 
units could obtain additional financial aid in securing 
needed plant facilities. 

The data in the study indicate that, as the enrollment of 
the consolidated school corporation increases, the number 
and amount of educational services and school program 
also increase. 179 pages. $2.24. Mic 55-421 


SOME TRENDS IN SCHOOL-AGE POPULATION, 
ENROLLMENT, AND ATTENDANCE IN THE 
SOUTHERN REGION 


(Publication No. 13,309) 


Glen Edward Robinson, Ph.D. 
George Peabody College for Teachers, 1955 


Major Professor: Truman Pierce 


The purpose of this study was to determine and analyze 
trends in school-age population, enrollment, and attendance 
in the public school systems of the Southern region, and to 
project these trends as guides for educational planning. 
Analyses were made of long-range trends by decades from 
1900 to 1950, and of recent trends for the years 1940, 1950 
and 1952. These trends were projected to 1960. Analyses 
were made of trends in states, in sample rural and rural- 
urban counties, and ii metropolitan counties for school- 
age population and enrollment in elementary and secondary 
grades and in grade groups 1-4, 5-8, and 9-12. 


Findings of the Study 


Some characteristics of the population of the South 
which relate to the children to be educated are: high birth 
and low death rates, high mobility, youthful and native-born 
population, almost half urban dwellers, low income and ed- 
ucational levels, and bifurcation of the increasing popula- 
tion into two racial groups. The South has a much higher 
ratio of school-age population to total population than the 
non-South. On a region-wide basis, Southern school-age 
population was rather stable between 1940 and 1950; how- 
ever, large changes occurred among the component age 
groups of school-age population, between the two races, 
and among the three population classifications. Over a 
ten-year period the net migratory movements of the three 
component groups of school-age population were found to 
differ considerably in the degree and the direction of 
change. If the migratory pattern of Southern population 
for the 1950’s were to approximate the pattern for the 
1940’s, Southern school-age population would number 11.6 
million children in 1960, or 28 per cent above the 1950 
number. 

The South increased its proportion of the national pub- 
lic school enrollment from 29 per cent in 1900 to 35 per 
cent in 1950. The concept of universal public education, as 
measured by enrollment-population ratios, was imple- 
mented at a later date in the South than in the non-South. 





The implementation of the concept in the South was observ- 
able first in white enrollment and later in Negro enrollment. 
The expansion of the concept to include the secondary 
grades and the changes in promotion practices which re- 
duced pupil retention in the elementary grades followed the 
same pattern, Extremely high rates of pupil retention were 
found in the lower four grades of Southern schools in 1940 
and 1950; rates were much higher for Negro than for white 
pupils. Estimates indicate that Southern public schools 
will enroll 10.3 million pupils in 1960, two million more 
than were enrolled in 1950, or an increase of 23.3 percent. 
The tremendous regional enrollment increase expected be- 
tween 1950 and 1960 will be unequally distributed among 
the three grade groups; enrollment is expected to increase 
by 5 per cent in grades 1-4, by 44 per cent in grades 5-8, 
and by 31 per cent in grades 9-12, 

The number of students in average daily attendance in 
the public schools of the South increased greatly during 
each decade between 1900 and 1950; the increases resulted 
partly from increased enrollment and partlyfrom improved 
attendance. During each of these decades, Southern chil- 
dren were more irregular in school attendance than non- 
Southern children. The South is expected to have 9.0 mil- 
lion students in average daily attendance in 1960, or 1.8 
million more students than in 1950, an increase of 25.2 per 
cent. The number of white pupils is expected to increase 
by 25.7 per cent and the number of Negro pupils by 23.9 
per cent. Such expected increases indicate the need for 
careful educational planning. 
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FACTORS AFFECTING SCHOOL SITES 
(Publication No. 13,250) 


Raymond Clinton Schneider, Ed.D. 
Stanford University, 1955 


Problem 





With the trend toward greater utilization of existing 
school sites and the acquisition of larger new sites, more 
emphasis is placed on a careful analysis of all factors af- 
fecting school sites. Careful site selection is an important 
step in over-all school planning. The task of selecting the 
best available site is simplified when all factors affecting 
the school site are identified. 

It was the purpose of this study to identify and analyze 
the various factors affecting school sites. 


Procedures 





A three-way approach to the problem was undertaken. 
First; areviewof previous standards, techniques and fac- 
tors affecting school site selection, as shown by the liter- 
ature was undertaken. Secondly; a survey of materials, 
published or distributed by various State Departments of 
Education in the United States, directly relating to the 
problem was conducted. Finally; case studies of recent 
site selection studies, conducted in the San Francisco Bay 
region of Northern California, were analyzed. 
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Findings 





These data supported the presumption that little re- 
search, of scientific significance, had been undertaken re- 
garding school site selection factors during the past three 
decades. Furthermore, the data presented in the case 
studies showed that sites selected with careful study of the 
factors affecting those sites were more satisfactory from 
an educational standpoint. In a significant number of in- 
stances, such careful study resulted in considerable sav- 
ings to the district. 


Conclusions 





The factors, listed by a word or short phrase, which 
were identified from the study as those affecting school 
sites, are as follows: 

Availability 14. Expansibility 
Location 15. Flexibility 
Environment 16, Educational Adaptability 
Accessibility 17. Site Development 
Size 18. Utilities 
Shape 19. Public Services 
Topography 20. Community Use 
Acquisition 21. Outdoor Activities 
Cost of Land Desired 
Soil Condition 22. Undesirable Elements 
Sub-surface Identified 
Condition 23. Maintenance Implications 
Site Preparation 24. Political Implications 

25. Master Plan 
Subsumed under each of these primary factors were 
additional factors of secondary importance. Limited space 
precludes a listing of them here. However, it is mandatory 
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that these primary and secondary factors be analyzed in 
toto with reference to each site under consideration. From 
such a list, working procedures may be established by the 
investigator. Guiding principles and objectives, implied by 
each of these factors, may be formulated for each district 
by its governing body. 


Recommendations 





The following recommendations were made for improv- 
ing school site selection: | 

1. That school districts adopt lists of factors affecting 
school sites as a basis for the extablishment of working 
procedures which would lead to adequate selection of 
needed sites; 

2. That school districts give serious consideration to 
the sequential placement of site selection in their over-all 
school planning programs; 

3. That school districts work more closely with other 
planning agencies with particular regard to ways in which 
each may help the other in school and community prob- 
lems; 

4. That school people, in general, define their space 
requirements in terms of changing school needs; 

5. That school officials schedule their site acquisition 
along with their school population projections and con- 
stantly review their decisions; 

6. That if a long-range site selection and acquisition 
program has not been initiated, appropriate steps should 
be taken in that direction by the school districts’ govern- 
ing body. 





Needed Research 





This was an exploratory study which resulted in finding 
some of the knowns and unknowns in but one area of school 
planning. Briefly, it has pointed up the need for further 
research in the following related areas: 

1. Determination of school site size requirements on 
a basis of the educational program; 

2. Construction of a valid instrument for evaluating 
school sites; 

3. Calculation of a rate of growth index for determin- 
ing long-range site selection and acquisitions; 

4. Methods of achieving closer cooperation between 
school and community planning agencies in site selection; 
0. Relationship between existing land-use practices 
and the current emphasis on the acquisition of larger sites. 
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ANALYSIS AND DISPOSITION OF THE 
RECOMMENDATIONS FOUND IN THE UNIVERSITY 
OF PITTSBURGH SCHOOL SURVEYS THAT PERTAIN 
TO SCHOOL PLANTS AND FACILITIES 


(Publication No. 13,898) 


Kenneth Ray Thomas, Ed.D. 
University of Pittsburgh, 1955 


The general purpose of this study was to determine the 
nature and extent of changes made in school plants and fa- 
cilities as a result of the recommendations published in 16 
University of Pittsburgh comprehensive survey reports. 
The investigation was concerned with the analysis and dis- 
position of each recommendation concerning school plants 
and facilities. The specific purposes of the study were: to 
locate and classify each recommendation, to ascertain the 
changes in school plants which wholly or partially followed 
the recommendations, to determine why some recommen- 
dations were not followed, and to analyze and describe the 
findings. 

The data were obtained from the published survey re- 
ports and from the school officials where the surveys had 
been conducted. Each recommendation was copied on a 
prepared questionnaire sheet, and the needed information 
concerning the disposition of the recommendations was 
obtained during a personal interview with school officials. 

The 586 recommendations were placed in four main 
areas: (a) school sites, (b) school building, (c) facilities 
and educational equipment, and (d) instructional rooms 
and auxiliary facilities. The study revealed that 203 rec- 
ommendations (34.7 per cent) were completely imple- 
mented and 84 recommendations were partially put into 
operation by the various school districts. One hundred and 
two of the recommendations were to be honored at a later 
date when the districts were financially able, or the antic- 
ipated jointures could be effected. Unfavorable action was 
received by 193 (32.9 per cent) recommendations. The 
usual reasons for unfavorable action were: not applicable, 
lack of finances, or anticipated jointures. 

It was found that many school districts made the changes 
as were recommended in the survey reports. Playground 
areas were improved or enlarged, building sites were en- 
larged or new ones purchased, crowded school buildings 
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were enlarged; in many instances, new ones were con- 
structed. School houses were improved by interior decor- 
ating, laying new floors, and installing modern illumination. 
The school sites in most districts were too small or unsuit- 
able to provide the necessary facilities for a modern edu- 
cation program. Many school sites in urban cornmunities 
could not easily be enlarged to meet the predicted enroll- 
ment needs because of the high real estate value. The 
greater need for acquiring new areas was for building pur- 
poses. 

Many districts operated under crowded conditions. 
These conditions existed because the authorities failed to 
develop a building program to meet increased enrollments. 
The most urgent building needs were in the elementary 
field. The secondary programs suffered primarily from 
the lack of space for the schools’ extraclassroom activi- 
ties. 

The exteriors of school buildings were kept in better 
condition than the interiors. The interiors were generally 
in need of redecorating, new floors, and improved illumi- 
nation. 

Many schools did not provide the facilities and educa- 
tional equipment considered necessary in a modern edu- 
cational program. The toilet facilities in many schools 
were inadequate. The fact that many schools were old was 
not a legitimate excuse for insufficient shower space and 
for an inadequate number of drinking fountains. The inter- 
est of school authorities must be aroused to appropriate 
furniture for classrooms and special rooms. Before the 
surveys, many schools were using old-type immovable 
desks in classrooms. Most obsolete furniture has been 
replaced by the new-type movable desks. 

The following reasons were usually given when dis- 
tricts anticipated action on the recommendations or did not 
see the need to improve their school plants and facilities: 
(1) financial problems, and (2) the district must wait until 
the expected jointure is completed before definite plans 
can be made. 

According to the opinion of the school officials the sur- 
vey recommendations influenced the school boards to crys- 
tallize their thinking, formulate plans, and make changes 
that enriched their educational program. 

179 pages. $2.24. Mic 55-424 


DEVELOPING A MODEL CONTRACT FROM AN 
ANALYSIS OF ELEMENTS IN CONTRACTS FOR 
JOINT SCHOOL SYSTEMS IN PENNSYLVANIA 


(Publication No. 13,900) 


Melvin Wayne Vonarx, Ed.D. 
University of Pittsburgh, 1955 


The purpose of this study has been to develop a model 
contract from an analysis of elements in contracts for joint 
school systems in Pennsylvania. The model contract was 
developed to serve as a guide in future consolidations of 
school districts. The model contract elements were se- 
lected on the basis of: (1) analysis of elements in 204 joint 
school contracts ¢urrently operating in Pennsylvania; (2) 
application of the 25 per cent rule; (3) opinion of a jury 
which included supervising principals and county superin- 
tendents; and (4) elements clearly authenticated by the 





school code. The analytical-survey method was used in 
this study. 

The contract is a legal document. The power to initiate 
a contract rests with the board of education. The board of 
education is responsible to the state as an agent of the 
state. Education is basically a state function. 

Consolidation, by its very nature, suggests problems. 
These problems give impetus to the importance of the con- 
tract which binds districts together for educational pur- 
poses. The imposed right of local administrative units to 
enter into contract exists because of (1) plenary power of 
the state; (2) power of discretion; (3) power of operation; 
(4) property right, assets, and liabilities; and (5) power of 
dissolution. Where controversy has arisen, the court will 
refer to the statutes first. When statutes are silent, the 
articles of agreement become the authority. When neither 
provides the answer, the courts must refer to the princi- 
ples of common law to find equity and justice. 

The following are the principal findings. There is a 
wide diversity of local school organization. School organ- 
ization is constantly changing in Pennsylvania. School dis- 
trict reorganization is imperative in the light of fulfilling 
a school district’s obligations of establishing an educa- 
tional program to meet the needs of the school district. 
School districts are quasi-corporations, or public agencies 
whose powers are coextensive with the duties imposed upon 
them by statute. Powers usually bestowed upon school dis- 
tricts are to levy taxes, sue and be sued, contract and be 
contracted with, hold and convey property, and exercise 
the power of eminent domain. There is little relief insight 
from the litigation that has grown out of consolidation of 
school districts because the trend toward reorganization 
of local units is becoming greater. 

To assure harmonious operation of larger administra- 
tive units a model contract has been developed. Contract 
elements have been used which have proved to be sound in 
actual practice or based upon compliance with the school 
code. The contract lends itself well as a guide to promot- 
ing a more desirable program of education in larger attend- 
ance areas and a more desirable plan of efficient adminis- 
tration of the school district’s program. Greater articula- 
tion of the elementary and secondary school program can 
be achieved in the larger administrative unit. The con- 
tract would provide for a governing body composed of the 
local school boards acting jointly to maintain the joint 
schools. The school district would retain its identity, elect 
its school board, levy and collect taxes, and enjoy fiscal 
independence. Each district is assured of local control by 
virtue of its veto power. 

The following are major conclusions. The joint school 
district is only one step in the development of larger ad- 
ministrative units. Issues arising from joint operations 
stem from inadequacies of the contract elements. The 
model contract will help to insure a properly organized and 
efficiently administered administrative unit. The guide 
will afford less opportunity for duplication of services and 
of facilities. It can reduce the conflicts which arise out of 
prorating costs of current expense and capital outlay. 

The model contract has been designed to aid local 
school districts contemplating reorganization into a larger 
administrative unit. 
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A STUDY OF THE DiVELOPMENT OF THE 
CERTIFICATION OF BUSINESS TEACHERS FROM 
1900 TO 1954, IN THE STATES OF FLORIDA, 
GEORGIA, NORTH CAROLINA, SOUTH CAROLINA, 
AND VIRGINIA 


(Publication No. 12,877) 


Robert James Young, Ed.D. 
Temple University, 1955 


The problem has been to study the development and re- 
sulting practices in the certification of business teachers 
in the high schools of Florida, Georgia, North Carolina, 
South Carolina, and Virginia, from 1900 to 1954. 

The purposes of this study have been to obtain an under- 
standing of the trends in the certification of business teach- 
ers in the states indicated, suggest concepts for the guid- 
ance of those developing new certification requirements, 
and to note the general relationship between certification, 
high school enrollment and teachers salaries. 

The data have been obtained from laws and regulations 
passed by the legislatures and by the state boards of edu- 
cation, annual reports prepared by state superintendents, 
certification bulletins, and personal interviews with state 
superintendents and state directors of certification. En- 
rollment figures in business subjects were compiled in the 
offices of state superintendents in each state except Georgia, 
where such information is not submitted. Georgia figures 
were compiled from questionnaires sent to division super- 
intendents by the author. College catalogues were studied 
to determine the requirements for students training to be 
business teachers, and visits were made to institutions 
training business teachers. Related research on the sub- 


ject of certification of business teachers was also studied. 
The following conclusions are the result of this study: 


1. Although progress has been made in the certification 
of business teachers during the past half century, the 
findings indicate that present practices need re- 
examination with a view toward their improvement. 


. The recent trend toward certification of business 
teachers in certain specific business subjects in- 
stead of business education in general has helped to 
increase the supply of qualified business teachers. 
This trend has been reflected in college require- 
ments for the training of teachers of business educa- 
tion. The business teacher at present is not only 
receiving a broad background in general education 
but is also receiving a more intensive training in 
specific fields of business education. 


From the evidence it may be concluded that the 
teachers in the five states included in this study are 
better qualified today than ever before to teach the 
various business subjects. 


Although work experience for teachers of business 
education is recommended by the certificating agen- 
cies in these states it has not been made mandatory. 


While progress has been made in the certification of 
business teachers in each of the five states, the pre- 
sent difference in requirements suggest the need for 





greater uniformity so that teachers in one state are 
eligible to teach in another. 


The findings seem to indicate that the high percent- 
age of teacher turnover or those leaving the teach- 
ing profession, including teachers of business edu- 
cation, is influenced by the salaries which they re- 
ceive in local districts. 


The data show that there is no shortage of business 
teachers in the state of Florida and that the salaries 
paid to these teachers are higher than in the other 
states that were studied. It is probable that there 

is a relationship between these two facts although 
other influences may likewise be responsible for this 
favorable condition. 


The practice of recognizing the old certificates held 
by former teachers who are now returning to the 
classroom and the issuance of special permits and 
emergency permits to meet the present shortage of 
teachers may have a weakening effect on the struc- 
ture of certification which has been built up in the 
last half century in these states. 


The practice in South Carolina of requiring the Na- 
tional Teachers Examinations for the certification of 
teachers and the system of setting all salaries onthe 
state schedule in accordance with the score received 
on that examination raises the question of whether 
there is a direct relationship between the compe- 
tencies measured by the examination and teaching 
efficiency and whether this is in keeping with sound 
certification procedure. 


The data show that student enrollments in high school 
business subjects have increased as certificate re- 
quirements for teachers have been improved. It 
may be that there is a positive correlation between 
increased enrollments and higher certification stand- 
ards to further emphasize the need for continued 
study and improvement in the basic preparation for 
teachers in the field of business education. 

323 pages. $4.04. Mic 55-426 
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A HISTORY OF RECENT DEVELOPMENTS IN THE 
ACTIVITY MOVEMENT IN THE UNITED STATES, 
1900-1950 


(Publication No. 13,622) 


Walter O. Krumbiegel, Ph.D. 
New York University, 1955 


The activity movement which developed in American 
elementary education in the late 1920’s sought to replace 
the traditional subject matter curriculum with a curriculum 
consisting of projects or activities. Educators who advo- 
cated an activity curriculum contended that the social 
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changes which had taken place in America after the Civil 
War produced a society which required such a curriculum. 
The main problem of the dissertation therefore was to de- 
termine the relationship between society and education in 
the years which saw the rise of the activity movement. The 
importance of this problem lay in the fact that this move- 
ment sought to bring about a significant educational change 
based upon social change. 

The history of activity education extends from primitive 
times to the present. In the United States, the conditions 
which favored activity education according to proponents 
of the activity movement were met when this country be- 
came an industrial nation. According to activity educators 
an industrial society does not give children an opportunity 
to learn outside the classroom, an opportunity they enjoyed 
in an agricultural society. Activity educators further held 
that democracy supported the concepts of educational ex- 
perimentation, individualism, or socialization. These ed- 
ucators also held that a subject matter curriculum which 
regarded knowledge as permanent was incompatible with 
the fact of social change which they contended implied a 
curriculum drawn from contemporary life problems, pre- 
ferably children’s problems. 

The historical method was employed in the preparation 
of the dissertation. The data dealing with education was 
obtained from reports of national, state, and local educa- 
tional organizations, from courses of study, texts on meth- 
odology, surveys of educational practice, reports of educa- 
tional experiments, interpretive writings of individual edu- 
cators, and the works of educational historians. Works on 
politics, economics, sociology, literature, architecture, 
art, and history supplied data on the character of society. 

The data indicated a relationship between society and 
the activity movement. Data dealing with social phenomena 
of the Progressive Era supported the view that much social 
experimentation took place in this period. This period saw 
more private experimental schools established than any 
other era of the century. Many of the founders of these 
schools held social views similar to those held by the so- 
cial reformers of the period and some sought to employ 
activities to reform society. The 1920’s were marked by 
a reaction to social reform, and activities in this period 
were advanced on the ground that théy developed individu- 
ality. This was the period of creative expression, individ- 
ual instruction, and the project method. The project me- 
thod was subsequently recognized as the direct cause for 
the rise of the activity movement by both advocates and 
opponents. The data dealing with the Depression indicated 
that social reform was again popular. Some educators 
urged that the school help reconstruct society. There was 
some emphasis upon group activities in this period. The 
post-World War II years saw the growth of a conservative 
reaction to social reform. Lay criticism of new educational 
practices increased. Nevertheless, the activity curriculum 
was still supported by many educators. The extent of the 
employment of the activity curriculum in the public schools 
today, however, is not clear. 

The evidence indicated that educators were agreed on 
the value of some activity education but that they disagreed 
on the replacement of the subject matter curriculum by an 
activities curriculum, Although most experiments favored 
the activity curriculum over the subject matter curriculum, 
some questions concerning the validity of these experiments 
were raised. Further experimentation is needed before 
final judgment on the value of the activity movement canbe 
rendered. 439 pages. $5.49. Mic 55-427 





A STUDY OF THE TRENDS IN THE TEACHING OF 
ENGLISH IN TEXAS HIGH SCHOOLS SINCE 1884 


(Publication No. 13,824) 


Thomas Talmadge Salter, Ed.D. 
University of Houston, 1955 


I, Purpose of This Investigation 


The primary purpose of this study was to show the 
trends in the teaching of English that were in evidence in 
Texas high schools since 1884, 


II, Procedures and Sources of Data 


This study utilized three primary sources: (1) state 
courses of study, (2) English textbooks, and (3) profes- 
sional research. Effort was made to isolate the following: 
(1) aims, (2) content, and (3) methods of English teaching 
which existed at different times. All sources were first 
searched for clear statements regarding these divisions, 
and this was followed by an analysis of implications. 

A study of the general educational developments in Texas 
was followed by an investigation of causes effecting them. 
Probable historical influences upon the English curriculum 
were shown. 


III, Summary and Conclusions 


This investigation identified the four following basic 
trends in the teaching of English since 1884: 

(1) The “scientific approach” toward English teaching 
was determined by this study to be dominant from 1884 to 
about 1914. It was based upon the belief that English was a 
science, and that it should be studied by multiple types of 
analysis, in much the same manner as one would study a 
laboratory science. The “classics” of English literature 
comprised the content of the literature class. 

(2) The “utilitarian approach” was an effort to make 
English “usable” to students, and was partly the result of 
the first World War. American literature became an ap- 
proved part of the curriculum during this period, which 
began in about 1918 and lasted until the early 1930’s. 

(3) The “functional approach,” which began in the early 
1930’s and continued for over ten years, was based upon 
the “utilitarian” idea. Students were urged to become self- 
dependent; only the “essentials” of grammar were to be 
taught; and the literature which was to be taught was to be 
selected around student interests. 

(4) The final trend identified in this investigation was 
the “student-centered approach.” This approach empha- 
sized the value of determining content and methods upon 
the basis of pupil interests. Emphasis upon use of the mass 
media became strong, and many pupil experiences in real- 
life communication were encouraged. As a result of the 
second World War, the English curriculum came to include 
some training in ideals for citizenship, and an emphasis 
upon nationalism. 


IV. Recommendations 


The following recommendations were made: 

A. English teachers should give some consideration to 
the interests of pupils in planning an English program. 

B. “Business English” should receive emphasis. 
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C. Students should have explained to them that English 
is not a constant, but a changing, language. 

D. Analysis of sentences should provide the primary 
basis for study of grammar. 

E. Teachers should employ a variety of methods in 
teaching. 

F. A variety of materials should be used in teaching. 

G. The idea of “functional English” should be further 
investigated. 

H. Emphasis should be given to the elimination of com- 
mon errors made by students, 

I. Worthy literature, both classical and contemporary, 
should be included in class study and discussion. 

J. Exercises in formal elements in English should be 
reduced to a minimum. 

K. High Schools and colleges should continue their ef- 
forts to present a unified, integrated English program. 

L. The presentation of English should be conducive to 
continued efforts to improve written and spoken English 
after the completion of formal training. 

299 pages. $3.74. Mic 55-428 


THE HISTORICAL DEVELOPMENT OF AMERICAN 
SECONDARY SCHOOL ECONOMICS 
TEXTBOOKS TO 1900 


(Publication No. 13,902) 


John E. Waldron, Ph.D. 
University of Pittsburgh, 1955 


The purpose of this inquiry was to analyze the contents 
of economics textbooks used in the public and private sec- 
ondary schools of the United States before 1900. 

The analysis included the proportionate attention allo- 
cated to the principal divisions of political economy, and to 
applications of economic theory, as determined by the per- 
centage of pages devoted to each of these topics in 42 polit- 
ical economy texts. This analysis further included the or- 
ganization of each textbook, the aims of the authors in writ- 
ing the books, and the teaching and learning aids provided. 

Emphasis was placed on the textbooks because of the 
well-known heavy reliance of nineteenth-century teachers 
in academies and high schools upon the textbooks then a- 
vailable. The study was terminated at the end of the nine- 
teenth century because a multiple division of the subject 
into such phases as money and banking, public finance, and 
economic history was under way; because such groups as 
the “Committee of Ten on Secondary School Studies” were 
beginning to challenge the status of economics as a subject 
independent of the other social studies; and because the 
term “political economy” was giving way to modern “eco- 
nomics.” 

The results of the analysis of the content of the text- 
books indicate that, on the average, about two-thirds of 
each text was devoted to principles of political economy, 
and about one-fourth of each text to practical applications 
of political economy. The remaining ten per cent of the 
books, on the average, was devoted to introductory mate- 
rial such as the nature and purposes of political economy, 
the definition of economic terms, and historical date. 

Of the four conventional divisions of economic princi- 
ples, exchange commanded the greatest attention, about 





one-third of the texts on the average; production and dis- 
tribution had about the same coverage, each about a fifth; 
and consumption was a poor fourth, with less than five per 
cent, 

Despite the fact that historians of nineteenth-century 
education in the United States have consistently represented 
political economy as wholly theoretical, careful analysis 
has shown that about a quarter of the average text was de- 
voted to applications and problems. Although the tariff, 
public finance, and economic reforms received the most 
attention, population and poverty, labor problems, monop- 
oly, and commercial crises also came in for their share 
of consideration. 

Attention to the organization of the textbooks disclosed 
that all but seven were conventional textbooks in that they 
were organized by books, chapter, and subdivisions of one 
sort or another. A growing tendency towards more com- 
plicated text organization near the end of the century was 
discerned, 

Analysis of the stated purposes of the textbook authors 
indicated that the following were the most prevalent: sim- 
plification of political economy, the statement of its prin- 
ciples, its adaptation to the United States, and the exposure 
of economic fallacies. 

Of the teaching and learning aids incorporated into the 
textbooks, the most used were questions for study, statis- 
tical data, and visual aids. Such devices as the organized 
bibliography, on the other hand, did not appear in political 
economy textbooks until almost 1890. 

It may be concluded, then, that the textbooks in political 
economy produced for the secondary school students of the 
United States during the nineteenth century represented an 
adroit combination of principles and applications and were, 
for their time, both practical and readable. 

317 pages. $3.96. ‘Mic 55-429 


PUBLIC SECONDARY EDUCATION IN ALBERTA: 
ORGANIZATION AND CURRICULUM, 1889-1951 


(Publication No. 13,294) 


Bernal Ernest Walker, Ph.D. 
Stanford University, 1955 


The purpose of this study is to survey the development 
of public secondary education in the province of Alberta. 
The main developments are described under the headings 
of cultural backgrounds, school administration, curriculum, 
student population, and staff. Historically, the complete 
study deals with the territorial as well as the provincial 
periods. It is organized into three parts: Early High 
Schools 1889-1905, High School Expansion 1905-1934, and 
High School Reorganization 1935-1951. 

The facts for the study are largely drawn from the stat- 
utes, reports, and bulletins published by the territorial and 
provincial governments at Regina and Edmonton respec- 
tively. Local source materials in the form of newspapers 
and minutes of school board meetings are used to supple- 
ment the data from government publications. 

Part I of the dissertation analyzes the social factors 
which favored establishment of the public high school as 
the dominant type of secondary institution in the old North- 
West Territories of Canada, and traces the growth of the 
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early high schools till the formation of the province of Al- 
berta in 1905. The organization and curriculum of these 
early high schools showed the influence of Ontario, which 
had borrowed the high school idea from United States and 
passed it on to the Canadian West. 

Part II describes the expansion of the high school sys- 
tem in Alberta during the first three decades of provincial 
history. During this period there was a rapid increase in 
the proportion of youth attending high school. A growing 
public demand for secondary education and an increasing 
ability to pay for it were factors promoting student reten- 
tion. The expansion of the high school system at a time 
when the young province was still in a pioneer stage pro- 
duced characteristic features: a large number of small 
rural high schools, a tendency to attach the same legal and 
social status to all high schools, and a policy of having the 
same school board administer all levels of education from 
primary to secondary. 

Part III describes high school reorganization in the 
province during the period 1935-1951. The formation of 
large units of rural school administration paved the way 
for central schools and more diversified high school pro- 
grams. In the light of changing purposes in secondary ed- 
ucation the Provincial Department of Education revised the 
official program of studies. As economic conditions im- 
proved, school boards translated the revised program into 
action through organization of junior high schools and com- 
posite-type senior high schools. 

The following are among the important conclusions 
reached in the study: 

1. The evolution of public secondary education in Al- 
berta has proceeded along the same general lines as in 
other English-speaking areas of the continent. 

2. Development under pioneering conditions has been a 
prominent characteristic of secondary education in Alberta. 

3. The democratizing influence of the frontier has pro- 
duced some of the distinctive organizational features of 
Alberta secondary education. 

4. Urban influence has largely shaped the Alberta high 
school program. Always under centralized government 
control, the secondary school program in Alberta has gen- 
erally followed curricular patterns prevailing in the met- 
ropolitan centers of Canada and United States. 

5. Continuity between elementary and secondary educa- 
tion has been a major characteristic of the development of 
the public school system in Alberta. This emphasis upon 
continuity has been reflected in school law, school admin- 
istration, curriculum, student population, and teacher 
training. 312 pages. $3.90. Mic 55-430 


EDUCATION, PHYSICAL 
THE EFFECT OF VARIOUS PACKS UPON CERTAIN 
COMBAT ACTIVITIES IN A TEST ENVIRONMENT 
(Publication No. 13,614) 
Creighton J. Hale, Ph.D. 
New York University, 1955 


Ten combat activities were used in the evaluation of 
three army combat packs. The activities were selected 





from various army training film strips and manuals and 
were validated by a board of jurors at the United States 
Military Academy, West Point, New York. The jurorsalso 
suggested the number of times, duration or distance of each 
activity. 

The activities included were: hand grenade throwing 
for accuracy, creeping, rolling, jumping, climbing, running, 
falling to the ground, getting up from the ground, and chang- 
ing directions while running. 

The three combat packs studied included: the United 
States Standard pack, the United States Experimental pack 
and the United Kingdom Experimental pack. Each pack 
weighed 25 pounds. 

Twenty-four subjects performed each activity without a 
pack and while carrying each of the three combat packs. 
Performance scores when no pack was carried were com- 
pared with performance scores when the packs were car- 
ried. Comparison of performance scores between the var- 
ious packs was also made. The single group method of 
statistical analysis was used and the standard errors ofthe 
difference between means was computed using the formula 
for correlated groups. Interpretation of t-values was at 
the .05 level of confidence. 

In all but one case, performances without a pack were 
better than when a pack was carried. The exception was: 

(1) Hand grenade throwing for accuracy: There was no 
statistically significant difference in accuracy of throwing 
hand grenades without a pack and while carrying the United 
States experimental pack. 

There was no statistically significant difference be- 
tween the effects of the various combat packs upon the per- 
formance of combat activities except in the following cases: 

(1) Grenade throwing for accuracy: Hand grenade 
throwing was more accurate while carrying the United 
States experimental pack than while carrying the United 
Kingdom experimental pack or the United States standard 
pack. 

(2) Change in direction: Changing direction while run- 
ning was faster while carrying the United States experi- 
mental pack than while carrying the United States standard 
pack, 

It was concluded that packs definitely have an adverse 
influence on the performance of combat activities. The 
United States experimental pack was found to be superior 
to both the United States standard pack and the United King- 
dom experimental pack. One of the major criticisms of 
the United States experimental pack and the United Kingdom 
experimental pack was not substantiated in this study. It 
was shown that the ammunition pouches do not interfere 
with the flexion of the leg in the hip joints so as to affect 
the performance of activities such as running, creeping, 
jumping, climbing, and falling. 

111 pages. $1.59. Mic 55-431 
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EFFECT OF VITAMIN AND MINERAL 
SUPPLEMENTATION ON PHYSICAL 
ACHIEVEMENT 


(Publication No. 13,249) 


George Edward Rudloff, Ed.D. 
Stanford University, 1955 


This research project used parallel group procedure 
to assess experimentally the specific effects of sixteen 
weeks of daily dietary supplementation, with (1) combined 
vitamins and minerals and with (2) multiple minerals, on 
the physical achievement of 295 ninth and tenth grade girls 
and boys in an average California four-year high school. 

Four replications of the experiment were established to 
separate grade levels and sexes in recognition of dissimi- 
larity in maturation during this all-important period of 
rapid growth and physiological change. 

Three groups were equated within each of the four ex- 
periments for daily respective ingestion of mineral-vitamin, 
placebo-placebo, and mineral-placebo tablets and capsules. 
Equivalence of groups was demonstrated by differences be- 
tween group mean T-scores and by a comparison of the 
subjects’ language electives. 

Criterion measures selected were component test items 
of the California Physical Fitness Pentathlon. 

Relevant environmental factors which might affect the 
validity of the pre-supplemental test item results were de- 
termined and controlled during the supplementation period 
as well as during both testing periods. At the conclusion 
of the sixteen-week ingestion period, the subjects were ad- 
ministered identical pre-supplementation test items. Mean 
gains made by each group within each experiment were 
compared in order to assess the significance of the differ- 
ences between the means. 


Results 





In the fifteen possible comparisons of Experiment A 
three significant differences were found at less than the 
.05 level of confidence between the means of the three 
groups of five test items. Interpretation of these data 
might suggest that the gains made were the result of six- 
teen weeks of multiple mineral supplementation. 

Of the fifteen differences between the means on five test 
items assessed in Experiment B, differences significant at 
less than the .05 level occurred on four items. Interpreta- 
tion of these results might suggest positive effects from a 
daily ingestion of multiple vitamins and minerals, or spe- 
cifically multiple minerals. 

The gains and losses found in Experiment C could tend 
to negate interpretation, due to dissimilarity and inconsist- 
ency. Chance factors not conducive to the reliability of 
results were in operation. 

Three mean gains significant at less than the .05 level 
were found in Experiment D. Interpretation of these data 
might suggest that the three significant gains made, of the 
fifteen possible, may have been due to sixteen weeks of 
multiple vitamin-mineral supplementation, or specifically 
of multiple mineral supplementation. 


Conclusion 





In the four experiments, totaling sixty possible compar- 
isons, there were ten significant gains at less than the .05 





level of confidence, made either by the groups taking mul- 
tiple vitamins and minerals or by the groups taking multi- 
ple minerals. 

Never were there gains made by the groups taking 
placebos only. 

Therefore, the overall results of the study suggest the 
possible benefits of sixteen weeks of multiple vitamin- 
mineral supplementation. 


Recommendation 





Because of the indication that mineral and vitamin sup- 
plementation may have had an effect on some of the groups 
in this study, it is recommended that further research be 
carried on, using larger groups, over a period of nine 
months or more, with subjects whose home diet could be 
more accurately controlled, and with optimal motivation 
provided. 141 pages. $1.76. Mic 55-432 


THE ROLE OF CONTROLLED EXERCISE IN 
GROWTH AND DEVELOPMENT OF ARMADILLO 
QUADRUPLETS: A LABORATORY STUDY OF 
SPECIFIC CHANGES PRODUCED BY REGULATED 
ACTIVITY IN IDENTICAL GENOTYPES 


(Publication No. 13,633) 


Sidney Allan Schwartz, Ph.D. 
New York University, 1955 


This study investigates, measures and evaluates spe- 
cific changes indicative of growth and development pro- 
duced by controlled exercise in armadillo quadruplets. 
Two of the four armadillos, all genetically identical due to 
the unique specific polyembryony of the armadillo, were 
confined in restraining cages, and two were permitted free 
exercise in a recording activity cage. The experimental 
study, starting at the weaning age of six weeks, continued 
for a period of thirty-six weeks covering the period of 
major growth. A second litter of four armadillos were 
Simultaneously subjected to the aforementioned experimen- 
tal conditions. Both litters were males born in captivity 
less than a week apart. Measurements to show growth and 
development were taken before, during and after the thirty- 
six week experimental period. The measurements were 
designed to include: 


1, the physical growth, by recording weight, girth, 
length and specific gravity; 





2. psychological growth by the ability of the armadillo 
to distinguish a true egg from empty shells by the 
patterns painted thereupon; 





3. physiological changes as measured by blood count- 
ing; 





4. endurance by sustained swimming ability. 





Preliminary measurements prior to the experimental 
period, and just after weaning showed the individuals 
within each litter to be almost identical in fact as in the- 
ory. There was the slight genetic variation that would be 
expected between the two litters. 

During and after the experimental period, it was 
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observed that physical growth factors were largely prede- 
termined by genetic inheritance, but within the scope ofthis 
predetermined range, exercise tended to make the animals 
larger, heavier, wider and of a lower specific gravity indi- 
cating a higher proportion of fat and muscle to bone and 
integument. Physiological variations included blood changes 
favoring increased respiratory efficiency for the active ar- 
madilios, and increased adreno-cortical activity for the 
inactive armadillos. The active armadillos showed supe- 
riority in problem solving ability. The active armadillos 
had about twice the swimming ability or endurance of the 
inactive group. Although the results indicated genetic var- 
iations between the litters, all relationships were confirmed 
in both litters. 

It is believed that improved swimming ability is the re- 
sult of improved cardio-respiratory efficiency plus a minor 
buoyant effect of diminished specific gravity due to exercise 
conditioning and lighter element weight gain respectively. 
The blood counts indicate that enforced quiescence appar- 
ently elicits an adreno-cortical stress reaction similar to 
the “alarm reaction” of excessive exercise. Since theclin- 
ical symptoms of the hypo and hyper-exercise state are 
almost identical, it is believed that either, in excess, is 
insulting to the body, and cardio-vascular damage known 
to result from the defense mechanisms caused by too much 
exercise, may also be the result of stress induced by in- 
sufficient exercise. It is expected that this stress has its 
neuro-psychological consequences. 

A direct application of this interpretation into human 
terms, based upon the traditional scientific acceptance of 
the similarity of mammalian data would propose a relation- 
ship between chronic physical inactivity and improper 
weight, muscular development, endurance, and perhaps car- 
dio-vascular health and intellectual development. A mini- 
mum amount of exercise would, therefore, be essential for 
the proper functioning of the human organism. 

159 pages. $1.99. Mic 55-433 


AN EVALUATION OF SELECTED PHYSICAL 
EDUCATION ACTIVITIES FOR GIRLS IN SECONDARY 
SCHOOLS: A COMPARATIVE ANALYSIS OF 
PHYSICAL EDUCATION ACTIVITIES TO DETERMINE 
THEIR EDUCATIONAL POTENTIALS 


(Publication No. 13,638) 


Hope Mayhew Smith, Ph.D. 
New York University, 1955 


The Problem and Its Importance 

This study is designed to determine the educational po- 
tentials of physical education activities, currently consid- 
ered desirable in secondary school physical education pro- 
grams for girls, through the establishment and application 
of valid criteria. Further, in the light of these criteria and 
the needs and interests of adolescent girls, principles are 
formulated to serve as guides in the adaptation of these 
evaluated activities to physical education programs. 

Authorities agree that there is a need for collating sci- 
entific evidence; establishing valid, evaluative criteria; 
applying these criteria to physical education activities; and 
rating each activity for its potential contributions to the 
individual. 





Historical Background 





Many studies have been made of the physical education 
curriculum, Perhaps the most comprehensive was that 
done by the Committee on Curriculum Research of the 
College Physical Education Association.’ This commit- 
tee’s investigation was helpful in the construction of the 
present study. 

Despite the vast amount of material which has been 
written concerning the value of physical education activi- 
ties to the participating individual, no studies were found 
which established and validated criteria by which these 
activities were evaluated for their relative, educational 
potentials. 


Procedures Used in Collecting Data 

Data concerning the development, adjustment and lead- 
ership needs and characteristics of adolescent girls were 
collected from the literature in anthropology, education, 
growth and development, psychology, physiology and soci- 
ology. 

Evaluative criteria were established from the data gath- 
ered through an analysis of the needs and characteristics 
of adolescent girls. These criteria were then validated 
through the scientific literature in anthropology, physiol- 
ogy, psychology and sociology. 

Physical education activities, currently considered de- 
sirable in physical education programs for secondary 
school girls, were determined through (1) a study of the 
literature on physical education programs and activities; 
(2) a questionnaire answered by selected physical educa- 
tion personnel throughout the United States; (3) a compar- 
ative analysis of activities gathered from the literature 
and answers from the questionnaire; and (4) a selection of 
desirable activities to be evaluated by classification of 
these activities according to their similarities. 

Evaluation of the selected activities was made through 
the application of the valid criteria by means of a rating 
system based on one used and found to be reliable by Henry 
and Farmer.” The relative values of the evaluated activi- 
ties were expressed numerically on a ten point scale. 

Principles for adaptation of the evaluated, selected ac- 
tivities to the physical education program were based on 
the data which were gathered in the study of the needs and 
characteristics of adolescent girls and the scientific liter- 
ature in anthropology, growth and development, education, 
physiology, psychology and sociology. 


The Results 

Forty-six selected, evaluated activities have educa- 
tional potentials in terms of their contributions to the de- 
velopment, adjustment and leadership needs of adolescent 
girls. Scores for the potentials of activities fall into three 
categories: High, Moderate and Low. Activities vary in 
their potentials for meeting specific criteria. Twenty of 
the rated activities have relatively high scores for their 
Over-All Potentials. Only two of the activities have rela- 
tively low scores consistently. 

Thirth-four principles evolve for the adaptation of the 
evaluated activities to the secondary school physical edu- 
cation program for girls. 











Conclusions and Recommendations 








Physical, mental, emotional and social needs which are 
common to adolescent girls may be met, in part, through 
the adaptation of selected, evaluated activities to the pro- 
gram of physical education in secondary schools. 
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The responsibility of insuring that the potentials of 
these activities are realized falls to the professional leader 
who is charged with the planning and teaching of the pro- 
gram, The program should be administered so that ade- 
quate time allotment, facilities and equipment are available 
for the realization of activity potentials. 

It is recommended that studies be made dealing with the 
requirements for professional leaders, administrative 
practices and the core program of physical education. 

206 pages. $2.58. Mic 55-434 
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THE RELATIVE PROGNOSTIC VALUE OF 
SELECTED CRITERIA IN PREDICTING BEGINNING 
ACADEMIC SUCCESS AT NORTHWESTERN 
UNIVERSITY 


(Publication No. 13,152) 


Joseph Don Boyd, Ed.D. 
Northwestern University, 1955 


Decisions involving acceptance or denial to an institu- 
tion of higher learning involve the consideration of objec- 
tive data or indices of probable success on each applicant 
that seeks admission. This study was concerned with the 
relationships that exist between selected, objective criteria 
and subsequent first quarter grades received by beginning 
college freshmen in a private midwestern university. 

The criteria used were: High-school rank in Senior 
class, Clark Analogies Test score, Ohio State University 
Psychological Test score, College Entrance Examination 
Board Scholastic Aptitude Test scores, Cooperative English 
Test scores, size of high-school graduating class, type of 
high school attended, and geographic location of home ad- 
dress. Over-all first quarter grade-point average was 
used as the validity criterion. 

A grand total of 1426 beginning 1952 and 1953 North- 
western University freshmen were included in the study. 
All findings were noted by sex, both by undergraduate 
school and regardless of undergraduate school in which a 
student was enrolled. 

The statistical findings of the study included mean, 
standard deviation, percentage, Pearsonian zero-order cor- 
relation, and multiple correlation. Intercorrelations ofthe 
criteria were also noted. Expectancy tables were included 
to give a realistic picture of the chances in 100 that stu- 
dents who score at various levels of excellence on a given 
criterion will earn at least “C” grade averages their first 
quarter. Expectancy tables were also computed to note 
percentage differences when two criterion-scores were 
combined. 





Findings 





1. Correlation coefficients for men regardless of un- 
dergraduate school in which they were enrolled ranged 
from .400 to .581. In descending order the criteria ranked 
by size of coefficients found were: Ohio State Psychologi- 
cal, School Rank, Cooperative English-Total, Clark Anal- 
ogies, Cooperative English-Effectiveness of Expression, 
Cooperative English-Mechanics of Expression, Cooperative 
English-Reading Comprehension, College Board-Mathe- 
matical, and College Board-Verbal. 

2. Correlation coefficients for women regardless of 
undergraduate school in which they were enrolled ranged 
from .379 to .609. In descending order the criteria ranked 
by size of coefficients found were: Ohio State Psychologi- 
cal, School Rank, College Board-Verbal, Cooperative Eng- 
lish-Total, Cooperative English-Mechanics of Expression, 
Cooperative English-Effectiveness of Expression, Clark 
Analogies, Cooperative English-Reading Comprehension, 
and College Board-Mathematical. 

3. Size of Senior class, type of high school attended, 
and geographic location of home address did not prove to 
be nearly as prognostically useful as either school rank or 
test scores. 

4. Intercorrelations among test scores and school rank 
ranged from .323 to .497. Intercorrelations among the 
tests ranged from .398 to .832. 

0. Multiple correlations ranged from .58 to .70. 


Conclusions 





1. The selected test scores and school rank were re- 
lated to first quarter grades to a degree that differential 
predictions could be made. 

2. No conclusive evidence was found to show that dif- 
ferences among the factors--size of Senior class, type of 
high school attended, and geographic location of home ad- 
dress--were prognostically useful. 

3. School rank and test scores were not highly corre- 
lated and since both predict nearly equally well, the com- 
bined use of both criteria will improve prognosis. The 
improvement on the accuracy of predictions that test 
scores allow when combined with school rank cannot be 
over-estimated. 

4. The computed multiple correlations were appreci- 
ably higher r’s than any single index of academic success 
when considered alone. 

0. The high correlations among tests measuring verbal 
skills mean that more than one verbal ability test score 
has only minimal usefulness in improving the efficiency of 
prediction. 

6. Sex and undergraduate school correlational differ- 
ences indicate that individual predictions are always more 
accurately made in terms of placing a given person into a 
certain group in a certain situation. 
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RELATIONSHIP OF SELECTED VARIABLES TO AIR 
FORCE LEADERSHIP OF AIR SCIENCE IV 
STUDENTS AT INDIANA UNIVERSITY 


(Publication No. 13,212) 


Jack Edson Bradbury, Major, U.S.A.F., Ed.D. 
Indiana University, 1955 


Statement of the problem 


This study was concerned with the relationship of se- 
lected variables to Air Force leadership of Air Science IV 
students at Indiana University. The purpose was to dis- 
cover a battery of tests and other comparable instruments 
which would effectively measure leadership potential of 
AFROTC candidates applying for entrance intothe AFROTC 
program. 

The group approach to the problem of leadership, de- 
fined as the ability to obtain and organize the cooperation 
of others and to effectively direct their efforts, was used. 
Objectives were the selection of a valid predictive battery 
of tests and other comparable instruments and the creation 
of a rating form utilizing this battery in conjunction with 
the required board evaluation of students. Leadership, not 
academic proficiency, was the focal area of this study. 


Source of data 


An average rating for each student, the leadership cri- 
terion, was computed from a Department of Army 10-point 
rating scale (Department of Army, Adjutant General’s 


Office Personnel Research Test, Form Number 2538) com- 
pleted by peers of the students. The students were asked 
to rate only those they knew well from actual association. 
Twenty-three promising variables were used. 
Leadership, Drill and Command Written Test 
Cadet Rank 
Academic Point Standing 
Board Rating 
American Council of Education (ACE) Cooperative 
English Test, C-2 
ACE Psychological Examination 
Field Rating in Leadership, Drill and Command 
Average Advanced AFROTC Grades 
Attitude Survey, Part I 
Attitude Survey, Part I 
Number of Times Rated on Criterion 
Instructors’ Ratings on Criterion 
Dips in Physical Proficiency Test, U.S. Army 
Shuttle Run in Physical Proficiency Test, U.S. Army 
Basketball Throw in Physical Proficiency Test, U.S. 
Army 
Personal Inventory, U.S. Army 
Aviation Cadet - Officer Candidate (AC-OC) Cur- 
rent Events, USAF 
AC-OC English Usage, USAF 
AC-OC Judgment, USAF 
AC-OC Aerial Orientation, USAF 
AC-OC Arithmetic Reasoning, USAF 
AC-OC Visualization of Maneuvers, USAF 
AC-OC Interpretation of Data, USAF 


Method and procedure 


Military tests were administered, scored, and tabu- 
lated along with leadership criterion and other data on 152 
students of Air Science IV class at Indiana University. 

Master sheet was prepared and submitted to Interna- 
tional Business Machines operators for printing, verifica- 
tion, sorting, and tabulation of data. 

Data were put in final form for computation of correla- 
tions with calculating machine. 

Single correlations were computed between criterion 
and each variable and of variables with every other vari- 
able, using a Pearson-product moment formula for raw 
scores and a verifying check formula. 

A battery was created by utilizing the Wherry-Doolittle 
Method of multiple correlation computation. 

Multiple regression equations were computed and beta 
weights and multiple correlation checked. 


Findings 


The variables, Instructors’ Ratings on Criterion, Aver- 
age Advanced ROTC Grades and Cadet Rank, correlated 
with the criterion to the highest degree (.37) of the varia- 
bles used. Highest intercorrelation was between Cadet 
Rank and Leadership, Drill and Command Written Test 
(.655). None of the high intercorrelations were with the 
criterion. The Wherry-Doolittle selection method in- 
creased the correlation up to and including the addition of 
four variables from .3789 to .4715. The multiple R ap- 
peared not high enough for validity in individual predic- 
tions, but might be used with caution for group prediction. 


Conclusions 


Leadership was difficult to predict as indicated by the 
low correlations resulted between variables and criterion 
and among the variables. By utilizing a battery consisting 
of four selected variables, Instructors’ Ratings on Crite- 
rion, Cadet Rank, AC-OC Aerial Orientation, and Average 
Advanced AFROTC Grades, a more reliable prediction of 
future leadership would result. 

It is suggested that a form evaluating leadership of ad- 
vanced course applicants should nevertheless be used at 
Indiana University employing the highest four selected 
variables. 105 pages. $1.31. Mic 55-436 


THE EFFECT OF SLEEP DEPRIVATION 
UPON CERTAIN HUMAN ACTIVITIES 


(Publication No. 13,598) 
Einar Bredland, Ph.D. 
New York University, 1955 


The Problem 








The purpose of this investigation was to study the ef- 
fect of graded deprivation of sleep upon (1) a manipulatory 
activity, (2) attention to certain auditory stimuli, and (3) 
the ability to do a type of work requiring a great deal of 
attention and concentration. That long periods of sleep 
deprivation will cause impairment in human activities is 
well-known, but evidence for the effects of short periods 
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of sleep loss has been lacking. The present study was con- 
cerned with a relatively short period of sleep deprivation 
(thirty-six hours), from eight o’clock on Saturday morning 
until eight o’clock on Sunday evening. 


Procedures in Collecting the Data 

Equipment: A pegboard was devised for the manipula- 
tory activity. This test represented a simple-choice- 
reaction activity. In order to test a level of performance 
which required attention and concentration the experi- 
menter employed an adaption of a “mental addition test.” 
An auditory test was devised for testing a sensory function 
requiring attention and concentration. 

The subjects were given training on the various tests 
before the experimental sessions, until no significant im- 
provement was observed. Since only three subjects could 
be tested at a time, the experiment was repeated sixtimes. 

Population: Most studies in this area have had to limit 
the experimental groups to small numbers of subjects for 
several reasons. Firstly, few people want to take part in 
a study that requires the loss of sleep. Secondly, it be- 
comes exceedingly difficult to keep large numbers of peo- 
ple under strict vigilance for long periods. Thirdly, few 
people can spare the time required for long pre-experi- 
mental training. This study employed thirteen subjects, 
nine women and four men, ranging from twenty-eight years 
to forty-two years in age. 














Experimental Sessions 

The order of presentation of tests for each trial was 
determined by random selection. An experimental session 
began on Saturday morning and lasted until Sunday evening. 
The first twelve hours of the experimental sessions were 
delimited to the daily activities of the subjects except for 





such contacts as were required by the experimenter. Test- 
ing began on Saturday evening and was repeated every two 
hours until Sunday evening. 


Procedures in Treatment of the Data 

To facilitate statistical treatment and comparison of 
the results of the various functions the experimental ses- 
sions were divided into subperiods. Each subperiod in- 
cluded the test results of at least three trials. To deter- 
mine any changes in performance the data were subjected 
to analysis of variance. 








Results 

During thirty-six hours of sleep deprivation significant 
impairment occurred in group performance in some activ- 
ities but not in others. The greatest impairment occurred 
in activities which required most concentration and atten- 
tion. Impairment in some activities were evident after 
short periods of sleep loss. There were great individual 
differences in that some subjects were more affected by 
the loss of sleep than were others. 





Conclusions 

There appeared to be some indication of diurnal varia- 
tion in the various functions. This phenomenon did not ex- 
plain significant impairment in some functions after the 
body temperature curve had returned to a normal level. 
In view of this significant finding the experimenter recom- 
mends that further studies be made. 
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THE RELATIONSHIP OF BREADTH OF ACADEMIC 
INTEREST TO ACADEMIC ACHIEVEMENT 
AND ACADEMIC APTITUDE 


(Publication No. 13,261) 


Charles Cornelius Collins, Ph.D. 
Stanford University, 1955 


The two-fold question which this study was designed to 
answer was formulated as follows: What is the relation- 
ship of breadth of academic interest to academic achieve- 
ment and to academic aptitude? Breadth of academic in- 
terest was measured by counting the number of “like” 
responses of students on both the Interest Index and the 
School Subjects section of the Strong Vocational Interest 
Blank. These raw scores were converted to Z-scores to 
give comparability by sex. Previous academic achieve- 
ment was measured by total high school grade point ratio 
and present achievement by first year college grade point 
average. Academic aptitude was measured by total raw 
score obtained on the American Council on Education 
(ACE) Psychological Examination. The subjects used in 
the study were 230 first year students at East Contra 
Costa Junior College. It was demonstrated that this group 
did not differ essentially from junior college freshmen in 
other institutions in regard to academic aptitude, sex and 
age distribution, education level of parents and socio- 
economic background. 

To measure the relationship of breadth of academic 
interest to academic achievement and aptitude, the Z- 
scores of items marked “like” on the two interest inven- 
tories were correlated with grade point average and with 
scores on the academic aptitude test (ACE). Following 
this, the correlates of the three primary factors of achieve- 
ment, breadth of interest and aptitude were computed using 
the Pearson product-moment correlation technique (r) 
when both factors were continuous and biserial correlation 
technique (r,) when one of the factors appeared dichoto- 
mous. Finally, the relationship of the three primary fac- 
tors was re-computed with factors shown to be influencing 
variables controlled by means of first and second_order 
partial correlation technique. 

Breadth of interest correlated with first year college 
achievement at .20 using both the Strong Blank (signifi- 
cance level: .01) and the Interest Index (significance level: 
.05). When compared with high school grade point ratio, 
the correlation was .26 (.01) using the Strong Blank and 
.20 (.05) when the Interest Index was used. Controlling 
the infiuencing variables of aptitude, sex and socio-eco- 
nomic background, the purest measurement of relationship 
obtained was .19 (.05) between Z-scores on the Strong 
Blank and college grade point average. 

Academic aptitude (ACE score) was found to correlate 
at .04 with the Z-scores on the Strong School Subjects sec- 
tion and at -.02 using the Interest Index. Control of related 
variables by use of partial correlation did not change this 
relationship to either a significantly positive or negative 
correlation coefficient. 

Measurements were also presented on the relationship 
of sex, age, education level of parents, and socio-economic 
background to each of the three primary factors: achieve- 
ment, aptitude and breadth of academic interest. 

The basic findings presented evidenced a low but sig- 
nificant correlation of breadth of academic interest with 
achievement but a correlation approximating zero with 
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academic aptitude. The implications of these findings to 
interest theory, curricular development and educational 
and vocational guidance were discussed. 

107 pages. $1.34. Mic 55-438 


THE USE OF PRIMARY CONTACT FLIGHT 
TRAINERS: A COMPARISON OF TWO METHODS 
OF PRE-FLIGHT INSTRUCTION 


(Publication No. 13,603) 


Dora Jean Dougherty, Ph.D. 
New York University, 1955 


The purpose of this study was threefold: (1) to investi- 
gate a training technique which might reduce the amount of 
time spent by the instructor with each student pilot; (2) to 
test the predictive ability of a mechanical comprehension 
test in indicating the fast learner in a group of civilian 
student pilots; and, (3) to determine any differences in the 
ability of the sexes in performing the type of flight maneu- 
ver utilized in this study. 

Present methods of flight instruction limit the number 
of students who can receive training to the number of in- 
structors available. A technique involving mass teaching 
methods and individual student practice would, if success- 
ful, permit one instructor to increase the number of stu- 
dents he could train in a given period of time. This would 
prove extremely valuable in a situation where a number of 
pilots had to be trained rapidly, such as occurred at the 
outbreak of World War I. 

The new training technique under scrutiny was a com- 
bination of the solo trainer practice and classroom work. 
Classroom instruction was held prior to practicing each 
maneuver for two groups, Group A and Group B, in which 
the maneuver was explained, demonstrated and discussed 
with the students. Group C, the control group, students did 
not attend class. Following the class work Group A stu- 
dents were given solo practice in the flight trainer, that is, 
practice without the instructor being present, until they 
felt they had learned the maneuver. The classroom work 
enabled them to evaluate their own errors. Group B and 
Group C students did all of their practice dual or with the 
instructor present. All training given Group C students 
was individual dual instruction similar to the type of train- 
ing given to flight students in the normal course of training 
curricula which employ contact primary flight trainers. 

The total number of subjects used was 36. These were 
selected at random so that equal numbers of men and wo- 
men with high, medium and low mechanical comprehension 
test scores were in each training group. Five maneuvers 
were selected: Straight and Level; Straight Climbs; 
Straight Glides; Level 180° Turns; and, Gliding Turns. 

All students were able to learn all maneuvers. Data 
were recorded for the amount of dual instruction time re- 
quired, the number of trials needed, and the number of er- 
rors made during dual instruction for each student in order 
to attain standard performance proficiency. 

The results of this study indicate that the group receiv- 
ing solo practice in the flight trainer was able to reach the 
level of proficiency demanded in significantly less time 
than the other groups. The high, medium and low mechan- 
ical comprehension test score groups learned the 





maneuvers equally well. It was revealed that there was 
also no difference in the performances of men and women 
in so far as the learning ability of the measures incorpo- 
rated in this study. 
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THE COMPARATIVE PERFORMANCE OF 
HANDICAPPED INDIVIDUALS WHO SEEK 
AGRICULTURAL WORK AS A JOB, A VOCATION, 
OR A THERAPEUTIC DEVICE 


(Publication No. 13,607) 


William A, Fraenkel, Ph.D. 
New York University, 1955 


Chairman: Professor John G. Rockwell 


Problem 

The problem was to study the comparative performance 
of 150 handicapped individuals who sought agricultural work 
as a Job, as a Vocation or as a Therapeutic Device. This 
investigation was limited to those disabled workers who 
came to the New York City Farm Office, an affiliate of the 
New York State Employment Service between 1952 and 
1954. All the subjects were employable, white, disabled 
males, age 16 to 66 years, with varied educations and ex- 
perience. This study was performed in order to arrive at 
more definitive methods that would prognosticate the fea- 
sibility and practicability of such referrals for agricul- 
tural work. 





Procedure 

The subjects were all interviewed, coded, classified, 
referred, placed and followed up by the investigator who 
was engaged as an employment interviewer in the New 
York State Employment Service. The medical, social, vo- 
cational, psychological and educational material utilized in 
the study was authenticated by recognized competent pro- 
fessional and lay individuals and groups associated with 
both private and public community agencies. All of the 
material was analyzed with respect to 41 variables. The 
over-all differences between the groups were treated in 
terms of percentages. The specific group differences were 
obtained by using the statistic chi square with the critical 
ratio set at the .05 level of confidence. 





Results 

Fifty-five factors were statistically significant and 24 
were almost significant at this level of confidence. The 
following variables were found to be discriminatory be- 
tween the three experimental groups, the Job, the Vocation, 
and the Therapeutic Device: 

1) Ability to Drive a Car 

2) Counselling 

3) Experience 

4) Education 

5-6) Type Disability (Two Categories) 

7) Quantity of Work Produced 

8) Industriousness 

9) Attitude Toward Work 

10) Use of Free Time 


The following variables were found to be discriminatory 
between the Job and Therapeutic Device groups: 
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1) Ability to Drive a Car 
2) Draft Status 
3) Counselling 
4) Experience 


The following variables were found to be discrimina- 
tory between the Vocation and Job groups: 

1) Ability to Drive a Car 

2) Experience 

3) Education 

4) Industriousness 

5) Use of Free Time 

6) Punctuality 


The following variables were found to be discrimina- 
tory between the Vocation and Therapeutic Device groups: 
1) Counselling 
2) Experience 
3) Weight 
4) Quantity of Work Produced 
5-6) Type Disability (Two Categories) 

7) Industriousness 
8) Ability to Take Supervision 
9) Attitude Toward Work 

10) Use of Free Time 

11) Sobriety 

12) Reemployment 


Seventeen additional statistically significant relation- 
ships were discovered between the Job, Vocational, and 
Therapeutic Device groups. These were, in the main, 
based on performance records. 


Conclusions 

In general, the Vocational group not only had the best 
performance work records but also possessed more posi- 
tive attributes in such areas as work, education, health, 
adjustment and personality. Because of these characteris- 
tics they also had the least instances of failure on the job. 

The Job group had the next best performance records 
on the job as well as possessing similar positive attri- 
butes. The major difference between the Job and Vocation 
group subjects appeared to be one of degree. There were 
more subjects in the Vocation group with better records 
than there were in the Job Group. 

Finally, the Therapeutic Device group not only had the 
poorest performance records but they also possessed more 
negative attributes in the same areas described under the 
Vocation group. 

Most of these group generalizations did not hold true 
for individuals since there were many instances of individ- 
ual variation that did not follow the general pattern of their 
own group. In those cases, negative attributes usually were 
counterbalanced by positive factors and positive attributes 
were equated by negative values. 

Those factors tending to militate against successful 
work adjustment for the handicapped persons involved in 
this study would also make for failure with non-handi- 
capped employees. Thus, it would appear that handicapped 
persons are subject to the same pitfalls as nonhandicapped 
persons in the conduction of their day to day work activi- 
ties. 
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SOME EFFECTS OF SEGREGATED EDUCATION ON 
VARIOUS ASPECTS OF THE PERSONALITY OF 

THOSE MEMBERS OF DISADVANTAGED GROUPS 
EXPERIENCING THIS FORM OF EDUCATION: 

A STUDY DESIGNED TO DETERMINE SOME 
EFFECTS OF SEGREGATED EDUCATION ON 
VARIOUS ASPECTS OF THE PERSONALITY OF 
THOSE MEMBERS OF THREE DISADVANTAGED 
GROUPS EXPERIENCING THIS FORM 
OF EDUCATION 


(Publication No. 13,609) 
Herbert M. Greenberg, Ph.D. 
New York University, 1955 


Problem, General Statement 





This study is designed to determine some effects of 
segregated education on various aspects of the personality 
of those members of three disadvantaged groups experi- 
encing this form of education. 


Procedures 








1. Freshmen of both the integrated and segregated 
groups were tested in order to determine whether there 
was a difference between the groups choosing each system 
of education. Comparisons were then made between the 
segregated freshmen and seniors, and the comparison in- 
tegrated freshmen and seniors, to determine the affects 
that each system had over the period of three or four 
years. Lastly, the two senior groups were compared to 
determine the overall results of the effects of the two sys- 
tems. 

2. These comparisons were made between the fresh- 
men and seniors attending three institutions for the blind 
versus those attending regular high schools in the same 
area. Freshmen and seniors in two Negro colleges versus 
those Negroes in three integrated schools, and freshmen 
and senior women in an all-girls high school and college 
versus those in co-educational schools. 

3. The comparison schools were chosen with the aim 
of making them as similar to each other as possible. Lo- 
cation, socio-economic status of students, size, type of 
control, were some factors for which good comparisons 
were sought. All factors could not be controlled in any 
case. Numbers varied from group to group. Nearly all 
public school blind east of the Mississippi were tested, yet 
there were only 18 freshmen and 18 seniors. Universal 
samples were tested in the Negro colleges, the institutions 
for the blind and the all-women’s college, and large sam- 
lings were drawn from the remainder. Where there were 
ro universal samples, a fairly random method of selection 
was used, 

4. The three instruments employed were the Bernreu- 
ter Personality Inventory, the F-scale, and a Personal 
Data Form to obtain social information. The traits which 
were measured were: Neurotic tendencies, Self-suffi- 
ciency, Dominance and Submission, Confidence in one’s 
self, sociability, and the F-scale which measures author- 
itarianism. 


Results 

For most traits, the integrated blind and Negro fresh- 
men were less neurotic than the segregated. They became 
significantly more healthy by the senior year, while the 
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segregated groups remained about the same. In sociabil- 
ity, no significant results were obtained for these groups. 
The seniors’ difference in these traits was much greater 
than the freshmen, most of the T-ratio being above 3.00. 
The 5% level was considered significant though most of the 
T-ratios were at least at the 1% level of significance. 

The integrated high school women were healthier on 
most traits than the segregated but little change occured 
in either group by the senior year. No significant differ- 
ences were found in the college women in neurotic tenden- 
cies, self-sufficiency, and dominance-submission. Both 
groups became equally more democratic by the senior 
year. The integrated group freshmen, were more self- 
confident, little change occuring in either group by the sen- 
ior year. The segregated college women were more soci- 
able than the integrated both on the freshmen and senior 
level. This was the only trait for any of the groups in 
which a segregated group had a more healthy score. 


Conclusions 

It was concluded, that for the blind and Negroes, inte- 
grated education had a more beneficial effect on the per- 
sonality than segregated education. It was apparent that 
healthier girls choose co-educational schools, but the ef- 
fects of these schools could not be determined. The results 
for Negroes and the blind were so decisive, and so similar 
to each other that in spite of the lack of positive results 
for women, it was concluded that integrated education was 
more beneficial for personality. It was also concluded that 
much more research was needed, in this particular area. 
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AN ATTEMPT TO DIFFERENTIATE BETWEEN 
CERTAIN GROUPS OF SCHIZOPHRENIC AND 
NEUROTIC PATIENTS BY THE USE OF RORSCHACH 
COMPOSITE SCORES 


(Publication No. 13,613) 


Carl A. Haglund, Ph.D. 
New York University, 1955 


The purpose of this study was to investigate the effec- 
tiveness of the discriminant function in differentiating be- 
tween groups of schizophrenic and neurotic patients and 
also in distinguishing between sub-groups within these 
classifications, when the basis for differentiation was a 
composite score made up of a number of factors measur- 
ing performance on the Rorschach Ink Blot Test. 

The study utilized the Rorschach records of one hun- 
dred and twenty hospitalized or clinic patients, of which 
sixty were neurotics and sixty were schizophrenics. The 
schizophrenic group included thirty paranoids and thirty 
cases of other types of this classification, while the neu- 
rotic group was composed of twenty anxiety states, twenty 
obsessive compulsives and twenty hysterics. All groups 
were equally divided as to sex. Discriminations were at- 
tempted between the entire neurotic and schizophrenic 
groups, as well as between the paranoid and non-paranoid 
schizophrenic, the anxiety state and obsessive compulsive, 
the hysteric and obsessive compulsive, and the anxiety 
state and hysteric groups. 

For each differentiation individual scores of twenty 





Rorschach factors were standardized and weighted in such 
a way that the sum of the weights totaled zero. Scores for 
each patient were totaled before and after weighting, giving 
two scores, known as size and shape scores. The combin- 
ing of these two variables into one composite score was 
accomplished by two comparable methods. First, the two 
scores were combined in a linear relationship recom- 
mended by Penrose, who devised the size and shape method. 
Second, the scores were combined by a quadratic function 
developed from the difference between the logarithms of 
the distribution functions of the two groups being differen- 
tiated. 

For all distributions of composite scores critical 
scores were empirically determined and the frequencies 
of scores above and below this point were tested by chi 
square. In all ten distributions (five discriminations by 
two methods) differences were found that were significant 
at the .1 per cent level. Tests for the significance of the 
difference between the means of the two groups were also 
applied to each of the ten distributions and all but two were 
also significant at the .1 per cent level. 

The results of this study offer support to the contention 
that the Rorschach can be used as an instrument for diag- 
nosis and classification. With an admitted lack of statis- 
tical techniques whose underlying assumptions coincide 
with the tenets of personality theory and with an admitted 
confusion surrounding psychiatric diagnosis, differentia- 
tions have been shown which cannot be reasonably attri- 
buted to chance. While the discriminant function is able 
to distinguish between clinical groups with a high degree 
of accuracy, its role in individual diagnosis must be that 
of a tool whose findings are subject to the review of clin- 
ical judgment. 

Homogeneity appears to be a factor aiding in the dis- 
crimination of one group from another. For example, two 
different types of neurosis are more easily distinguished 
than neurotics and schizophrenics, where several different 
behavior patterns with certain dissimilar elements are 
combined in one or both of the groups being differentiated. 

Although both methods of determining composite scores 
presented significant results, the difference between the 
logarithms of the two distribution functions provided a 
generally more effective discriminator than did the com- 
bining of the size and shape scores by the linear function. 

Promising as these findings are, additional studies of 
the same type are necessary before these conclusions, 
which appear to be true, can be given scientific acceptance. 

129 pages. $1.61. Mic 55-442 


SOME CHARACTERISTICS OF HIGHLY COMPETENT 
READERS AMONG COLLEGE FRESHMEN 


(Publication No. 13,244) 


Lawrence M. Kasdon, Ed.D. 
Stanford University, 1955 


Problem.--This exploratory study was undertaken to 
attempt to identify characteristics of the superior reader 
among college freshmen. It is a descriptive study with 
reference to the following dimensions: (1) personal adjust- 
ment, (2) intelligence, (3) eye movements, (4) family back- 
ground, (5) use of leisure time, (6) health, (7) academic 
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success, (8) college major and vocational objective, and 
(9) reading background. 

Design.--Personal adjustment was determined by use 
of the Bell Adjustment Inventory and supplementary infor- 
mation yielded by the structured interview. Intelligence 
was measured with the Wechsler-Bellevue Intelligence 
Scale. Eye movement data were obtained with the ophthal- 
mograph; the subjects read two of six selections used in a 
study of eye movements of college freshmen by Stone at 
New York University. The remainder of the information 
was secured through the use of the structured interview. 

The data in this study were evaluated by comparing them 
statistically with studies of “normal” college freshmen 
found in the literature. Since the writer was unable to find 
any studies of “normal” college freshmen with which sta- 
tistical comparisons could be made for the areas of health, 
academic success, college major, and reading, it was not 
possible to evaluate data to ascertain if they are peculiar 
to college freshmen. Such data are offered, nevertheless, 
for their informative value. 

The sample.--The sample of fifty superior readers was 
a purposive sample selected from nine colleges in the Los 
Angeles area. The criterion for selection was a scaled 
score of 83 on the Speed of Comprehension Scale of the Co- 
operative Reading Test, C2. 

Results.--The data from the Bell Adjustment Inventory 
indicated that the superior readers are better adjusted than 
samples of “normal” freshmen, although all differences 
are not significant. 

The means of the superior readers are significantly 
higher than Fishbein’s Temple University sample on the 
Wechsler-Bellevue. 

For family background there is no significant difference 
for the education of the parents; however, there is for in- 
cidence of broken homes and there appears to be for the 
occupations of the fathers.’ For number of siblings and 
for ordinal position there are no significant differences. 

The superior readers belonged to a significantly greater 
number of clubs in high school but not outside of high 
school. The superior readers spend a significantly greater 
amount of time engaging in social activities but there is no 
difference in the degree of self-support. 

Superior readers enter college at a significantly younger 
age than do the “normal” freshmen with whom they were 
compared. 

Their eye movements are significantly more efficient 
on all measures than the New York sample except for re- 
gressions. 

Fifty-four per cent of the sample recalled they “were 
able to read” before entering the first-grade. The major- 
ity of these had been taught to read by members of their 
family and became interested in reading because they were 
curious about the contents of books.” 

When reading an assignment, the commonest method is 
to read the assignment and then reread it. The set of the 
superior readers when approaching an assignment is typi- 
cally “it has to be done”; whether or not they enjoy the as- 
signment, depends on the content. 

The majority of the male superior readers are major- 
ing in some field of science with engineering the modal 
choice. The females tend to major in subjects requiring 
verbal ability and half of them plan to enter some phase of 
teaching. The grade average of two sub-samples having 
the largest representation in this study is ‘B.” 

In summary, the following characteristics are 
































statistically significant in differentiating the Superior 
reader from “normal” samples of college freshmen: 
(1) higher intelligence; (2) greater incidence of broken 
homes; (3) greater amount of participation in social ac- 
tivities; (4) college matriculation at a younger age; and 
(5) more efficient eye movements (except for regressions). 
294 pages. $3.68. Mic 55-443 


1. Since comparisons were made with samples of fresh- 
men outside of California, these latter two differences 
might be regional ones. 

2. The data from this paragraph on were not compared 
statistically with samples of “normal” freshmen. 


AN EXPERIMENTAL STUDY OF THE PERMANENCE 
OF INFORMATION LEARNED BEFORE AND 
DURING AN INTRODUCTORY COLLEGE 
BIOLOGY COURSE 


(Publication No. 13,515) 


Ellis Beecher Little, Ed.D. 
University of Illinois, 1955 


Two groups of college students, 26 in one group and 38 
in the other, were tested by a machine graded type exami- 
nation for recognition of Biology material learned before 
taking a general Biology course (pre-test), for recognition 
of material learned during the time of the course (post- 
test), and for recognition of material retained of material 
learned during the time of the course (re-test). In an at- 
tempt to insure a normal population, sten scores on the 
Michigan Vocabulary tests were used as a basis for stu- 
dent selection. 

These two groups were used in an experimental com- 
parison of percent retention of meaningful material as cal- 
culated by the “conventional” formula: 


Re-Test Score - Pre-Test Score 


Post-Test Score - Pre-Test Score * 100 = Percent 


Retention 





and as calculated by the formula introduced in this 
study: 


1. Score for correct pre-test 
items still correct on re-test. 

2. Score for material learned 

since course completion. 
x 100 = 

Score for correct pre- 

Percent 

test items still correct 
Retention 

on the post-test. 


Re-Test Score - 





Post-Test Score - 


The following two hypotheses were tested: 


1. That an item count of the items answered correctly 
on the pre-test when compared to a count of those 
same items on both the post-test and delayed re-test 
will show a drop on both the post-test and delayed 
re-test from what it was on the pre-test. 


That an item count of items found to be correct on 
the delayed re-test when compared item for item 
with items found to be correct on the pre-test and 
and post-test will tend to show that learning has 
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taken place between the time of course completion and ad- 
ministration of the delayed re-test. 


Analysis of the results yielded the following conclusions: 


1. The average score for the items answered correctly 
on the pre-test when compared to a count of the same 
items on the post-test shows a drop. 








. The average score for the items answered correctly 
on the pre-test when compared to a count of the same 
items on the re-test shows a drop. 








. Both score differences in (1.) and (2.) proved to be 
statistically significant. 


. We may, therefore, accept hypothesis a (1.) and (2.) 
which states that an item count of the items an- 
swered correctly on the pre-test when compared to 
a count of those same items on both the post-test 
and delayed re-test will show a drop from what it 
was on the pre-test. 


The score for the items found to be correct on the 
re-test, that were not found to be correct on the 
post-test or pre-test, shows that learning has taken 
place since course completion. The differences be- 
tween these scores proved to be significant. 


We may, therefore, accept hypothesis b. which states 
that an item count of items found to be correct on 
the delayed re-test when compared item for item 
with items found to be correct on the pre-test and 
post-test will tend to show that learning has taken 
place between the time of course completion and ad- 
ministration of the delayed re-test. 


The change in score indicated in Hypothesis a (1) 
brings about a decrease in the percent retention; the 
change in score indicated in Hypothesis a (2) brings 
about an increase in the percent retention, and the 
change in score indicated in Hypothesis b brings 
about a decrease in the percent retention. These com- 
bined differences, occuring in opposite directions, 
tend to balance each other out. 


We may, therefore, state that calculation of the average 
percent retention by the experimental method introduced 
in this study proved not to be statistically significant from 
the average percent retention as calculated by the * con- 
ventional” method. 166 pages. $2.08. Mic 55-444 


CHARACTERISTICS OF STUDENTS WHO WITHDRAW 
FROM A PUBLIC JUNIOR COLLEGE 


(Publication No. 13,246) 


Jane Elisabeth Matson, Ed.D. 
Stanford University, 1955 


Young people who fail to take advantage of the opportu- 
nity to continue their formal training as long as free public 
education facilities are available tothem constitute a source 
of concern to educators who have assumed responsibility 
for the transmission and development of the democratic 





values in our society. Studies of students who drop out of 
school have been widely made, but there are still many un- 
answered questions about the problem. 

The objective of this study was to identify relevant 
characteristics and attitudes of students who withdrew 
from a public junior college. The study was conducted 
during the 1953-54 school year at East Contra Costa Jun- 
ior College located in Concord, California. A dropout was 
defined as a student who withdrew from college without 
completing the semester in which he was then enrolled. 

A group of 144 students who officially withdrew during 
the fall and spring semesters were selected for study. For 
purposes of comparison, a sample was selected of 217 stu- 
dents representing about one-third of the total student en- 
rollment in day classes at the end of the spring semester, 
1954, 

Information on twelve characteristics selected for study 
was collected for the withdrawal group and for the sample 
of the total student population. Statistical tests were made 
to determine what significant differences with respect to 
these characteristics existed between the withdrawal group 
and students who remain in school. The proportion of 
freshmen or first year students in the withdrawal group 
was compared with the proportion of freshmen in the total 
student population. Differences in the attitudes of the with- 
drawal group and of the total student population toward 
certain aspects of the college program were measured by 
means of an open-ended sentence type of evaluation opin- 
ionnaire. A descriptive analysis was made of the informa- 
tion obtained from counselor interviews conducted at the 
time the students withdrew. 

Statistically significant differences were found between 
the two groups for the following factors: 


1. Age (More older students in withdrawal group) 

2. High school graduation (More non-graduates in 
withdrawal group) 

3. High school curriculum (Fewer college preparatory 
students in withdrawal group) 

4. Educational plan (Withdrawal group planned on 
briefer college training) 

5. Occupational choice (More students in withdrawal 
group chose clerical occupations or were undecided) 


For the other seven characteristics studied the differences 
between the total student population and the withdrawal 
group are not significant: 


» sex 

. Marital status 

. Veteran status 

. High school attended 

. Socio-economic status 
Academic aptitude 

. Grade point average 


The withdrawal group expressed generally more favor- 
able attitudes toward certain aspects of the college pro- 
gram than did the students who remained in school accord- 
ing to the comments on the evaluation opinionnaire. Em- 
ployment and finances were the most frequently expressed 
reasons for withdrawing from the junior college. The in- 
formation obtained from the counselor interviews gener- 
ally supported the other findings of the study. 

The findings of this study suggest certain inferences 
which pertain to the philosophy of public junior college 
education. If the democratizing function of the public 
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junior college is considered to be the extension of the op- 
portunity for free education to all young people, the evi- 
dence of this study, which by no means constitutes a com- 
plete program evaluation, may reflect on how effectively 
the function is being carried out. The results of the study 
seem to indicate the possibility that the student who with- 
draws lacks a sense of belonging to or identification with 
the college environment. 

This study and an analysis of the literature in this field 
suggest that dropout studies in a particular institution and 
designed for the particular needs of that institution are 
more likely to yield constructive results than general drop- 
out studies. 109 pages. $1.36. Mic 55-445 


THE USE OF MULTIVARIATE STATISTICAL 
ANALYSIS OF MINNESOTA MULTIPHASIC 
PERSONALITY INVENTORY SCORES IN THE 
CLASSIFICATION OF DELINQUENT AND 
NONDELINQUENT HIGH SCHOOL BOYS 


(Publication No. 13,345) 


Peter Peter Rempel, Ph.D. 
University of Minnesota, 1955 


Co-advisers: C. Gilbert Wrenn and Robert J. Keller 
The Problem 


The main purpose of the thesis is to test the effective- 
ness of applying multivariate statistical techniques to the 
_ problem of classifying a selected group of ninth-grade boys 
as potential delinquents or nondelinquents from test and 
school information. 


Sampling and Population 


The basic sample of the study consisted of 1802 ninth- 
grade boys from the Minneapolis public high schools to 
whom the MMPI had been administered by Hathaway and 
Monachesi in 1948. Valid MMPI scores were available for 
351 boys whose official records of antisocial behavior war- 


ranted their inclusion in this study as the delinquent sample. 


These delinquents were divided into two samples randomly 
stratified by school, delinquency level, and educational sta- 
tus. A randomly selected sample of 350 nondelinquents, 
stratified by school and educational status was similarly 
divided into halves. Analysis in this part of the study uti- 
lized MMPI variables only. 

The second part of the study, the school study, was de- 
signed to study the predictive effectiveness of a combina- 
tion of MMPI variables and school data. Samples consisted 
of 182 delinquents (all of whom were part of the original 
basic sample of 351) and 182 randomly selected nondelin- 
quents, both samples for which additional school data were 
available. Random sampling procedures were used to di- 
vide delinquent and nondelinquent samples into halves. 


Methods and Procedures 


The basic multivariate discriminatory techniques used 
were the generalized distance function, (D*) and the linear 
discriminant function, (LDF). The maximum numerical 





value of D’ was obtained by the statistically significant 
contributions of the F, Hs, Sc, Mf, and Pd scales of the 
MMPI, arranged in that order, in the main part of the 
study; and by significant contributions of the Ma, Sc, Mf, 
Pd scale scores, and Honor Point ratio and the number of 
days absent in Grade IX, in the school study. 


Results 


Two estimates of the probability of correct classifica- 
tion were obtained: one based on the ratio of delinquents 
and nondelinquents in the basic sample (19.5 to 80.5), and 
one based on equal sample size as used in actual compu- 
tation (50.0 and 50.0). According to the first estimate for 
the main study the predicted proportion of correct classi- 
fication was 15.8 per cent of delinquents, 97.5 per cent of 
the nondelinquents, and an overall percentage of 81.6. In 
the school study the corresponding proportions were 23.2, 
96.6, and 82.4 per cent respectively. 

According to the second estimate (equal sample size) 
the predicted proportions of correct classification was 
68.4 per cent for all three groups - delinquents, nondelin- 
quents, and total. In the school study the corresponding 
percentages were 70.9 for the same three groups. 

These estimates were checked empirically by applying 
the beta weights provided by LDF procedures from one 
sample to another. This cross-validation showed fairly 
stable identification of both delinquents and nondelinquents. 
In the former case, 68.6 and 70.5 per cent of the delinquent 
sample were correctly identified from MMPI profiles alone, 
and 65.9 and 69.2 per cent for the school study. Similar 
proportions for correct identification of the nondelinquents 
were 65.7 and 58.9 per cent for the main study and 79.1 
and 69.2 per cent for the school study. In each case the 
second percentage was secured on the cross-validation 
sample. With one exception all percentages were signifi- 
cantly higher than chance expectations at the one per cent 
level, 


Conclusions 


This study has demonstrated the usefulness of applying 
multivariate statistical techniques to the analysis of MMPI 
scores alone, or in combination with school data, for the 
purpose of classifying ninth-grade boys as potential delin- 
quents or non-delinquents. The techniques proved to be 
effective even when some of the requirements for maxi- 


mum efficiency were not fulfilled. 
234 pages. $2.93. Mic 55-446 


SOME RELATIONSHIPS BETWEEN TASK 
ATTRACTIVENESS, SELF-EVALUATED 
MOTIVATION, AND SUCCESS OR FAILURE 


(Publication No. 13,561) 


Seymour Hirsh Schpoont, Ph.D. 
University of Illinois, 1955 


This study was concerned with the determination of 
some of the relationships between task attractiveness, self- 
evaluated motivation, and success or failure. We wished 
to know whether the relationship between task 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 1789 





attractiveness and self-evaluated motivation was stronger 
than the relationship between task attractiveness and suc- 
cess or failure. We also wanted to ascertain whether, sub- 
sequent to success or failure experience, subjects shifted 
their ratings of task attractiveness less when highly moti- 
vated (self perception of same) than when they perceived 
themselves as less highly motivated. The relationship be- 
tween shifts in task attractiveness and subjective success 
and failure, as well as the question of whether subjects 
showed consistent individual differences in maintaining 
high task attractiveness (irrespective of prior perform- 
ance) were also investigated. 

The subjects consisted of atotal of 41 children, 21 boys 
and 20 girls. The ages ranged from 9.0 to 11.5 years. 

All the subjects were drawn from the fourth and fifth 
grades of two elementary schools, one in Champaign, the 
other in Urbana, Illinois. 

After working with a series of seven tasks, subjects 
filled out rating scales indicating “how hard” they tried, 
how well they expected to do, and how attractive the tasks 
appeared to them. The tasks ranged from simple motor to 
more complex memory functions. In order to insure uni- 
form experiences of success and failure, bogus perform- 
ance scores were reported to the subjects. A new set of 
self-ratings were obtained after the scores were reported. 

The relationship between task attractiveness and self- 
evaluated motivation was found to be significantly higher 
than the relationship between task attractiveness and suc- 
cess or failure. There were significantly smaller shifts 
in task attractiveness after reported performance (suc- 
cess or failure) when the subjects’ self-evaluated motiva- 
tion was high than when their self evaluated motivation was 
low. Hence, it appears that when self-evaluated motivation 
is high, subjects tend to disregard objective situational 
factors such as success or failure in responding to the 
affective qualities of a task. Subjects did not show con- 
sistent individual differences in maintaining task attrac- 
tiveness over tasks following success or failure. A sig- 
nificant difference prevailed in the direction of shifts of 
task attractiveness between those subjects who expected 
and experienced failure and those subjects who expected 
success and experienced failure. None of the subjects who 
expected success and experienced failure shifted their 
ratings of task attractiveness in an upward direction, 
whereas 42 per cent of the subjects who expected and ex- 
perienced failure raised their ratings of task attractive- 
ness. Fifty-eight per cent of the former group shifted ina 
downward direction, whereas only twenty-nine per cent of 
the latter group made similar shifts. It was felt that the 
partial success (in predicting failure) of the group which 
expected and received failure as well as their ability to 
“sever the link” between performance and self accounted 
for these differences. Shifts in task attractiveness were 
not related to “subjective” success or failure. 

As a method of measuring degree of motivation the 
technique of permitting subjects to evaluate their own 
motivation was discussed and found to have distinct advan- 
tages over the technique of assuming a given level of mo- 
tivation on the basis of the experimental arrangements. 
Implications for educational practice include the desira- 
bility of having pupils highly motivated so that occasional 
failure would not affect their perceived attractiveness of 
the task. 77 pages. $1.00. Mic 55-447 


THE EFFECT OF ENCOURAGEMENT ON THE 
TEST PERFORMANCE OF SUBJECTS WITH 
VARYING AMOUNTS OF ANXIETY 


(Publication No. 13,636) 
Daniel Sinick, Ph.D. 
New York University, 1955 


The Problem 








This investigation undertook to determine the effect of 
encouragement offered between subtests of an individually 
administered psychological test on the performance of sub- 
jects with varying amounts of anxiety. The custom in indi- 
vidual psychological testing has been for the examiner to 
employ encouraging comments between subtests, the appar- 
ent purpose being to produce a subject’s best possible per- 
formance. Studies of the effect of encouragement on per- 
formance generally indicate improvement for groups of 
subjects but wide variability for individuals. Anxiety was 
used as an additional variable in this investigation on the 
supposition that it might serve to separate subjects whose 
performance encouragement improved and those whose 
performance encotragement impaired. If subjects can be 
so separated, their testing can then be conducted in a man- 
ner, encouraging or non-encouraging, which will yield their 
best possible performance. 


The Procedure 

To 211 college students enrolled in an introductory psy- 
chology course were administered the Taylor Manifest 
Anxiety Scale and the Sarason-Mandler anxiety question- 
naire. Standard scores on these separate scales were 
averaged toformacombined distribution, from which were 
selected 26 subjects at the low anxiety end of the distribu- 
tion, 28 at the high anxiety end, and 30 in the middle. To 
each of the 84 subjects selected, the MacQuarrie Test for 
Mechanical Ability was individually administered, no com- 
ments being made by the examiner between subtests. On 
the basis of total scores on this test, the subjects in each 
of the three anxiety categories were divided intotwo equated 
groups. About six weeks later, the MacQuarrie test was 
again individually administered to each of the 84 subjects, 
this time encouraging comments being used with one group 
in each anxiety category, the other group in each category 
serving as a control. 





The Results 

Two-tailed t-tests revealed no significant differences 
between experimental and control groups in mean perform- 
ance on the second administration of the MacQuarrie Test. 
For the low anxiety subjects, however, the data revealed a 
trend toward improved performance under encouragement. 
For the high anxiety subjects, there was a trend toward a 
greater number of errors under encouragement. Although 
the relationships were not significant, the performance of 
more low anxiety subjects was improved than impaired 
under encouragement, while the performance of more high 
and middle anxiety subjects was impaired than improved 
under encouragement. In variability of performance, all 
three encouraged groups exceeded the non-encouraged 
groups, the difference being significant for the low anxiety 
subjects and non-significant but above chance expectancy 
for the other two categories. 
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The Conclusions 

Limitations of space prevent enumeration here of the 
various factors peculiar to this investigation which should 
be taken into account in considering the following conclu- 
sions: 

1. Encouragement offered between subtests of an indi- 
vidually administered psychological test did not signifi- 
cantly improve or impair the mean performance of groups 
of subjects respectively of low, medium, and high anxiety, 
although for the low anxiety group there was a trend toward 
improved performance. 

2. Encouragement offered between subtests of an indi- 
vidually administered psychological test tended to cause 
increased variability of individual performance, such varia- 
bility being significantly greater for the low anxiety group 
offered encouragement than for the comparable group not 
offered encouragement. 

3. Encouragement offered between subtests of an indi- 
vidually administered psychological test improved the per- 
formance of some low, medium, and high anxiety subjects 
and impaired the performance of other subjects in each 
category. 

4. Encouragement offered between subtests of an indi- 
vidually administered psychological test tended to increase 
the number of errors made by the high anxiety group. 

Implications for psychological testing and related areas 
were presented, as well as recommendations for further 
research. 173 pages. $2.16. Mic 55-448 





A COMPARISON OF PERSONALITY CHANGES 
AND CONTENT ACHIEVEMENT GAINS 
OCCURRING IN TWO MODES OF INSTRUCTION 


(Publication No. 13,637) 


Martin Slomowitz, Ph.D. 
New York University, 1955 


Chairman: Associate Professor Avrum Ben-Avi 


THE PROBLEM 

The problem was to investigate and compare the per- 
sonality changes and content achievement gains that oc- 
curred in a nondirectively-oriented classroom setting with 
those that occurred in a problem-oriented classroom set- 
ting. 


THE PROCEDURE 

Two parallel classes of “Typical Cases in Counseling 
(General Problems)” at New York University School of 
Education were selected for the locale of the investigation. 
The two instructors selected appeared to represent the 
two types of different teaching orientations that were re- 
quired for this study. 

An analysis of teacher behavior responses obtained 
from classroom verbatim typescripts demonstrated that 
both instructors were significantly different in their teach- 
ing orientations at the .001 and .03 levels. 

The population consisted of 52 graduate students who 
volunteered to take the knowledge-content examinations. 
Twenty-eight of these students volunteered in addition, for 
individual Rorschach examinations. The two classes were 
approximately the same size. 





The following personality vectors resulting from non- 
directive individual and group therapy were selected for 
this investigation: 


1. Anxiety 

2. Hostility 
3. Insight 

4. Dependency 


- Reality Orientation 

. Adjustment to Emotional Problems 
. Personality Integration 

. Self Concept 


The reliability of the ratings of two judges on the person- 
ality vectors utilizing the Rorschach test ranges from .558 
to .837. 

A standardized case study test was selected to compare 
gains in ability to interpret and apply content-knowledge. 
The reliability of the instrument, computed by correlating 
the odd-numbered with the even-numbered items, was 
.70 .055. The relationship between test scores and student 
grades resulted in coefficients of .82 + .07 and .50 +.15. 
Both coefficients were significant at the .05 level. 

At the beginning of the semester both groups were ad- 
ministered the knowledge-content examination and the in- 
dividual Rorschach test. The pre-test results of the two 
groups were compared. During six sessions of class in 
both groups all verbatim comments made by instructors 
and students were recorded by a stenotypist. 

At the end of the semester both groups were retested 
utilizing the original instruments and the test results were 
compared. The significance of the mean changes in per- 
sonality and content achievement gains occurring in both 
classroom settings were evaluated. Mean differences at 
the one per cent level were considered highly significant; 
at the five percent level, significant; and at the ten per- 
cent level, approaching significance. 


RESULTS 

A comparison of the pre-test content achievement 
scores revealed that the problem-oriented group possessed 
a significantly greater amount of knowledge-content. At 
the post-test point the difference between groups ap- 
proached significance with the larger mean score main- 
tained by the problem-oriented group. The content 
achievement gains of both groups were highly significant 
although not significantly different from each other. 

At the beginning of the experiment both groups were 
Similar in all but two of the personality characteristics. 
The nondirectively-oriented group demonstrated the pres- 
ence of anxiety with a highly significant frequency and ex- 
hibited a smaller degree of personality integration that 
approached significance. At the post-test phase the same 
similarities and differences were demonstrated that were 
found in the pre-test. 

Analyses of within group movements revealed a change 
only in self-concept. In this vector, the nondirectively- 
oriented group demonstrated an improvement that ap- 
proached significance (P = .05 - .10). 

A qualitative analysis of the personality changes occur- 
ring within each subject was made by comparing the pre 
and post-test Rorschach protocols. The results of the 
qualitative analyses appeared to substantiate the results 
of the statistical analyses. In both types of analyses the 
changes that appeared were minor and in the same direc- 
tions for both groups. 

No significant relationship appeared to exist between 
content achievement gains and personality changes. 
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AN ANALYSIS OF PROCEDURES USED 
IN REPRESENTATIVE READING CLINICS 
TO DIAGNOSE READING PROBLEMS 


(Publication No. 13,140) 


Theodore John Stolarz, Ph.D. 
Northwestern University, 1955 


The purpose of this study was two-fold; first, to ascer- 
tain the procedures employed in representative reading 
clinics to diagnose reading problems in children, second, 
to compare these procedures with a series of criteria 
drawn from a study of the research upon the causes of 
reading retardation in children to determine whether clini- 
cal practice was in agreement with the recommendations 
of available research. Since it is not possible to derive 
detailed recommendations as to what procedures would be 
most effective from a study of the available research, all 
of the material derived from the clinic visits could not be 


compared with recommendations from the research studies. 


Much purely descriptive material, therefore, is contained 
in the study. 

To obtain criteria for the interpretation of the data of 
the study a review of the research on reading retardation 
was made and studies whose results held implications for 
clinical practice in the diagnosis of reading problems were 
summarized. Out of these studies some criteria were de- 
rived which indicated areas that should be investigated in 
diagnosing reading problems in children. 

Nineteen representative reading clinics located in the 
middle western, eastern, and southern sections of the 
country were selected and visits were made to these clinics 
to gather information about their procedures. In each case 
information was gathered through interview and observa- 
tion during a visit at each clinic. 

After these data were obtained they were tabulated to 
show the frequency of each item utilized in diagnosis. 
These data were then compared with and discussed in 
terms of the criteria previously derived. 


Conclusions of the Study 





On the basis of the comparisons of clinical procedures 
with the list of criteria the following conclusions were 
made: | 

1. Although there was general agreement in reading 
clinics upon the areas that should be investigated in a case 
study there was great variability in the procedures used to 
investigate each area. For example, although most clinics 
investigated a child’s emotional problems, procedures 
varied from the use of the clinician’s judgment to the per- 
formance of a complicated analysis. 

2. There was considerable difference in emphasis upon 
different areas in the clinics that were studied. Certain 
clinics, for example, would conduct a detailed investigation 
into physical factors while giving less attention to other 
areas. Other clinics would stress other factors. 

3. Much of the final diagnosis of the child’s problems 
and needs was a result of the “clinical judgment” of the 
person conducting the study. 

4. Remedial facilities in most clinics were provided 
for only a small proportion of the children tested in these 
clinics. A need exists, therefore, for more remedial work. 

2. A trend was noted toward the use of projective tests 
and techniques to explore emotional factors in the clinics 





studied and the provision of play therapy or psychotherapy 
in place of or in addition to remedial instruction for some 
cases. 

6. In the analysis of the child’s actual reading ability a 
trend was noted toward the use of informal testing proce- 
dures and toward the use of diagnostic tests constructed 
within the clinics. 

7. In the testing of intelligence a trend was noted to- 
ward the use of the Wechsler Intelligence Scale for Chil- 
dren in preference to the Stanford-Binet Test. The reason 
given was the inclusion in the Wechsler test of a non- 
language section and the greater ease of sub-test analysis. 

8. Clinics were attempting to broaden their case study 
approach to include a more comprehensive picture of the 
child’s functioning and background. Clinics were adopting 
more flexible case study approaches and were abandoning 
the use of “fixed” or “standard” case study approaches. 
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TEACHER TRAINING IN GUATEMALA 
(Publication No. 13,303) 


Robert Clark Aden, Ph.D. 
George Peabody College for Teachers, 1955 


Major Professor: Harold Benjamin 


In Under Their Own Command Harold Benjamin has set 
forth the idea that in determining the efficiency of any 
teacher the needs, desires, and attempts of the people along 
educational lines and the educational products of the school 
system should be studied. This sociological-anthropological 
approach has been used in this dissertation. 

The people, geography, history, language problem, 
socio-economic conditions, health conditions, and religion 
of Guatemala have been studied as background for the de- 
velopment of educational practices in teacher training in 
Guatemala. 

A large portion of the material for this dissertation 
was obtained through library research. In addition, actual 
research was carried out in Guatemala during the summer 
of 1954. When one hundred Guatemaian teachers were 
brought to the United States in the fall of 1954 for work in 
the philosophies and practices of education in the United 
States, the author visited them and observed the training 
given them at the University of Arizona, Arizona State 
College, the University of New Mexico, Oklahoma Agricul- 
tural and Mechanical College, and the University of Texas. 

The people of Guatemala are divided into two social 
groups, ladinos and Indians. There appears to be no racial 
conflict in Guatemala. People may change from the lower 
social group to the higher without too much effort if they 
so desire. 

The geographical conditions cause most of the inhabi- 
tants to live in the region that ranges from 2,000 to 5,000 
feet. The lower region is tropical rainforest and the higher 
region is too mountainous and cold for residence. The 
variation of altitude from sea level on the Atlantic and 
Pacific coasts to over 13,000 feet in the mountains, the 
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close approximation to the equator, and the two seasons, 
wet and dry, permit a great variety of crops. 

The Maya were predominant in Guatemala at the time 
of Spanish conquest. Their culture broke under the impact 
of European culture, yet it still greatly influences the peo- 
ple and retards education. Nineteen Indian languages, in 
addition to Spanish, are used in Guatemala. This gives a 
different world concept to the different groups. 

Guatemala was ruled by Spain until 1821. After joining 
Mexico for a year, she helped establish a confederation of 
Central American states, and then became independent in 
1839. Since that time, Guatemala has tried to reunite the 
Central American republics into one nation. 

The socio-economic conditions in Guatemala are low in 
comparison with those in the United States. The crops of 
coffee, bananas, and chicle are the major revenue produc- 
ers in Guatemala. Wages are very low while services are 
high. Little is manufactured in Guatemala; so, nearly 
everything except foodstuff is imported. These conditions 
affect the health conditions. The average age is low; 
death rates and infant mortality rates are high. There is 
a scarcity of doctors, dentists, and hospitals. Malaria, 
which could be controlled, is the chief cause of death. 

Roman Catholicism is predominant, but the Guatemalan 
constitution provides for freedom of religion and prohibits 
the involvement of religious bodies in politics. Conventual 
bodies are prohibited. 

Education in Guatemala has only recently recognized 
the necessity of dealing with people’s backgrounds. Teach- 
ers are now being trained for adult and fundamental edu- 
cation and for teaching in other languages than Spanish. 
Certification of teachers is after eleven years of schooling. 
The development of teacher training from 1928 through 
1954 and the results of recent literacy campaigns are pre- 
sented. 

In the future, Guatemala must consider the needs and 
desires of the people in order to attempt and produce good 
education. 204 pages. $2.55. Mic 55-451 


TRAINING TEACHERS OF SECONDARY SCHOOL 
ENGLISH IN CATHOLIC COLLEGES FOR WOMEN 


(Publication No. 13,264) 


Sister Rosemarie Julie Gavin, Ph.D. 
Stanford University, 1955 


The increasing population and the lengthening period of 
school life in the United States place upon teacher-training 
institutions serious responsibility for maintaining high 
standards in preparing a maximum number of teachers. 
Since English is a common element of American secondary 
curricula, the training of teachers of English is particu- 
larly critical. As one aspect of this problem, the present 
study analyzes some elements in the preparation of teach- 
ers of English for public and private secondary schools. 
The study is confined to one type of institution, namely, 
Catholic women’s colleges; this delimitation contributes 
precision by focusing attention upon student-teachers of 
the same sex in institutions having the same basic philos- 
ophy. 

In order to depict intelligently the training problems of 
Catholic women’s colleges, the writer reviewed the 





pertinent findings in the general field of teacher training. 
Because the present has meaning only in view of the past, 
attention is given to the historical development of these 
institutions as well as to the social, economic, and philoso- 
phical factors shaping their programs. 

With due consideration for the background of the prob- 
lem, criteria are developed for an ideal program in train- 
ing teachers of English based upon directives from educa- 
tional leaders. These criteria are formulated under six 
headings as follows: the teacher as guardian of objectives, 
director of learning, mediator of culture, liaison between 
school and community, counselor, and member of the pro- 
fession. 

The criteria are summarized in a seventy-two item 
questionnaire for self-evaluation, and the results of a na- 
tional survey employing this tool are reported. The in- 
structors in departments of English and education from 
fifty Catholic women’s colleges who participated in the sur- 
vey indicated the degree of responsibility they assume for 
developing specified abilities. The survey showed that, in 
general, the respondents entertain serious, open-minded 
attitudes toward the proposed criteria, with total median 
replies indicating great responsibility for twenty-four 
items, some responsibility for forty-three items, and very 
little responsibility for only five items. Specific compe- 
tencies which instructors in English and education are 
most concerned with developing in future teachers are the 
following: motivating pupils according to individual growth 
and previous experience, teaching reading, appealing to 
intrinsic values in literature, teaching appreciation of 
character creation, showing students that writing repre- 
sents thinking, using collateral literature, working for 
transfer of generalizations, aiming that lessons have mean- 
ing for students, promoting discussion and cooperative 
planning, stimulating critical thinking, increasing meaning 
in vocabulary, reading professional journals. These find- 
ings represent strengths in the teacher education programs 
under study. 

Weaknesses in the programs, however, are the failure 
to plan secondary curriculum with cadets and to give them 
appreciation of the value of students’ criticism. Further- 
more, the instructors in English are apparently not inter- 
ested in making students conscious of physical aspects of 
classrooms, of effective organization, of multisensory 
learning aids and standardized tests. In addition, they 
show little concern for training the teacher to be a liaison 
between school and community, and a counselor. Instruc- 
tors in education apparently assume very little responsi- 
bility for helping young teachers to communicate in verbal 
or written form, even though the cadets must use these 
skills while taking courses in education. Finally, although 
both departments share interest in training future teachers 
as members of the profession, they do not train them to 
write for professional journals. 

The writer concludes (1) that Catholic women’s col- 
leges should devote continual study to the historical, philo- 
sophical, and social factors which have formed their insti- 
tutions in order that knowledge of the past may direct 
future policy; and (2) that departments of English and edu- 
cation cooperate more fully to develop in their prospective 
teachers the six conpetencies basic to effective teaching. 
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A STUDY OF THE PERSONNEL SERVICES 
PROGRAM FOR STUDENTS IN THE ELEMENTARY 
TEACHER EDUCATION CURRICULUM AT 
DANBURY STATE TEACHERS COLLEGE 


(Publication No. 13,648) 


Alfred T. Geddes, Ed.D. 
New York University, 1955 


The purpose of this study was to discover and identify 
strengths and weaknesses of the program of student per- 
sonnel services at the Danbury State Teachers College as 
that program related to students in the elementary teacher 
education curriculum. 

For this study, the program of student personnel serv- 
ices was organized in three main divisions. These were: 
(1) administrative structure of the program, 

(2) the student personnel services, which included: 
orientation, student activities program, health services, 
counseling, housing, pre-college guidance, financial aid, 
constructive discipline, and religious life activities, and, 

(3) the student advisory plan, which included: faculty 
advisers’ concepts of and attitudes toward the role of ad- 
viser; adviser procedures; advisers’ relationships to the 
student personnel program; and local practices. 

Data were collected by using questionnaire type instru- 
ments and a jury appraisal form. These instruments were 
designed to secure information concerning each of the three 
divisions of the program from each of three groups of per- 
sons. 

To secure data concerning the structure of the student 
personnel program, appraisal was made of that area by a 
jury of three consultants who visited the campus. In addi- 
tion to structure of the program, the jury appraised serv- 
ices of the program which could not readily be evaluated by 
students or faculty. 

Members of the personnel staff, a member of the ad- 
ministration, the person in charge of placement, and the 
person in charge of testing at this college provided infor- 
mation for this appraisal. In addition, the jury had access 
to documents, records, the catalog, and handbook. 

The degree of student satisfaction with nine personnel 
services was ascertained from 200 elementary education 
students. In addition, student reaction was sought with re- 
gard to the student advisory plan. The questionnaire was 
designed to yield information about the need, use, and 
awareness of each of nine services and, in addition, student 
satisfaction with each service. The latter was obtained 
through the use of a graduated positive-negative scale on 
which the individual student was asked to indicate the de- 
gree of his satisfaction. 

The questionnaire was administered by the investigator 
on a group basis. Responses were anonymous and were 
voluntary. 

Reactions of faculty advisers were sought regarding the 
student advisory plan at this college by use of the interview- 
questionnaire method. A multiple choice questionnaire was 
constructed to secure information from the advisers in 
several areas of the student advisory plan. In addition, 
advisers were asked to respond to two questions dealing 
with the strengths and weaknesses of the plan. 

The data showed that modifications were indicated in 
all three areas studied. Throughout the study the need for 
definite objectives was identified. A need for greater un- 
derstanding of the student personnel program and the need 





for more complete integration of the student advisory plan 
with the program of personnel services were also indicated. 

In the area of administrative structure a review of ob- 
jectives was recommended. In addition, a definitive plan 
for coordination and communication between services was 
evident. 

In the area of the student personnel services, an up- 
grading of most of the services was indicated. A conclu- 
sion based on the data is that students should be consulted 
in matters of evaluation of personnel services. 

In the area of the student advisory plan, it was recom- 
mended that objectives be established and understood; that 
the plan be implemented so that it would become effective, 
and that an in-service education program be established. 

The probable value of this study will be the application 
of known facts in modifying the program for the ultimate 
good of the individual student. 
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FACTORS WHICH INFLUENCE PRE-SERVICE 
TEACHERS’ CHOICES OF ELEMENTARY 
OR SECONDARY DIVISION 


(Publication No. 13,242) 


Mildred D. Hoyt, Ed.D. 
Stanford University, 1955 


The problem of this investigation was to survey and 
study factors which influence the choice of elementary or 
secondary division of teaching by pre-service teachers. 
The study also attempted to determine the prospective 
teachers’ opinions of the greatest advantage of the teach- 
ing division chosen and of the other division. 

The sample group studied included 970 pre-service 
teachers in nineteen widely scattered schools of education. 
All of these prospective teachers had chosen the division 
in which they planned to teach. Approximately 80 per cent 
of the sample group were in their third and fourth year of 
preparation for teaching. 

The data gathering instruments were a questionnaire of 
the choice and rating type, a personal interview, and a free 
response sheet. The students’ opinions of the greatest ad- 
vantage of the chosen teaching division and of the unchosen 
division were assigned to six categories. Both the elemen- 
tary and secondary majors gave the idealistic reasons of 
“desire to teach particular age of child” and “ideals, de- 
mocracy, guidance and social contribution” as the greatest 
advantages of both divisions. Each group indicated that 
the major reason for choice of teaching division was be- 
cause they liked the age children in the division. 

Social prestige and social contacts were minor factors 
in choice of either division. The opportunity for subject 
matter specialization at the secondary level was of only 
moderate importance to both the elementary and secondary 
groups. 

The prospective elementary teachers in the sample 
group reported less influence from elementary teachers 
in choice of division than the prospective secondary teach- 
ers reported from secondary teachers. More than half of 
the sample group reported that they were not influenced 
by any person in choice of teaching division. College pro- 
fessors were named as the persons of most influence to a 
very minor degree. “Guidance persons” received mention 
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as being of influence to only one per cent of the 
group. 

The entire group indicated a lack of real information 
concerning salaries and employment opportunities. The 
elementary men reported knowledge of salaries and em- 
ployment opportunities more than did the secondary men 
or either group of women. 

Approximately half of the elementary group and only 20 
per cent of the prospective secondary teachers reported 
any visitation and experience in public schools during the 
first two years of college. 

The author concluded that the major reasons for choice 
of elementary or secondary teaching division by both men 
and women were idealistic reasons. The prospective 
teachers in the sample group chose their teaching division 
because they preferred to work with the age child who is in 
the division. The potential teachers also felt that they 
could make a satisfying contribution to society by guiding 
the younger generation through teaching. 

163 pages. $2.04. Mic 55-454 


A COMPARISON OF EDUCATION AND 
NON-EDUCATION STUDENTS WITH RESPECT TO 
THEIR CHOICE OF VOCATIONAL OBJECTIVES: 

An Investigation to Determine the Nature and 
Significance of the Differences in Various Characteristics 
Between College Students Who Select Teaching and Those 

Who Choose Other Vocational Goals 


(Publication No. 13,623) 


George Lapidus, Ph.D. 
New York University, 1955 


The purpose of this investigation was to determine the 
nature and significance of differences in various charac- 
teristics between college students who select teaching as a 
vocational goal and those who choose vocational goals other 
than teaching. 

The problems dealt with involved comparisons between 
education and non-education students in respect to scholar- 
ship, interests, personality, and socio-economic back- 
ground. 

The basic hypotheses were that the education and non- 
education groups would manifest different interest and 
personality patterns, and relatively similar intellectual 
and scholarship characteristics. 

The population consisted of approximately fifty percent 
(650 students) of the June 1953 graduating class of Brook- 
lyn College, with comparable representation from the 
twenty departments of the college. Elementary and Second- 
ary Education students were compared, respectively, with 
Humanities, Social Science, and Science students. 

The measurements and indices used in the group com- 
parisons were: High School Average, Brooklyn College 
Entrance Examination, A.C.E. Psychological Examination, 
College Grade Index, Thurstone Temperament Schedule, 
Minnesota Personality Scale, Minnesota Teacher Attitude 
Inventory, Kuder Preference Record — Vocational, Socio- 
Economic questionnaire. 

The statistical techniques used were the t-test, differ- 
ences between percentages, and Chi-square test. Signifi- 
cance at the .05 level or better was used as the basis for 
rejecting the null hypothesis. 





Group comparisons revealed the following: 

1. Only the science students showed significant superi- 
ority over education students on the high school average. 

2. Science students were superior to elementary, but 
not to secondary education students, on the entrance test. 

3. Only male science students showed higher college 
grade index than secondary education males. 

4. On the ACE, science females scored higher than 
elementary education females in all categories, and social 
science females were higher than the latter in the linguis- 
tic and composite categories. Science males had higher 
quantitative and composite scores than secondary educa- 
tion males. 

o. Along with numerous common vocational interests 
among the groups education students were significantly 
higher in the social service area, science students in the 
science area, humanities students in the artistic and lit- 
eracy areas, and social science students in the literary 
area. 

6. Although the present vocational objectives of the 
non-education students varied widely, but in consonance 
with their educational major, education students were sin- 
gularly definitive in their choice of teaching; however, all 
vocational objectives were within the professional classifi- 
cation. 

7. With respect to personality characteristics, elemen- 
tary education students appear to be more mature socially, 
more self-possessed, cheerful, and relaxed, and they seem 
to have had better family relationships than humanities and 
social science students. Secondary education students ap- 
pear to resemble non-education students more closely than 
they do elementary education students. Elementary edu- 
cation students scored “higher” than humanities and social 
science students in the Impulsive, Dominant, and Sociable 
traits, and in Morale, Social Adjustment and Family Rela- 
tions. Non-education students scored “higher” in the Re- 
flective trait, namely, interest in meditative and reflective 
thinking. 

8. All education groups manifest higher positive atti- 
tudes towards salutary teacher-pupil relationships than 
non-education students. 

9. No appreciable difference was found between educa- 
tion and non-education groups with respect to socio- 
economic factors. 


Conclusions reached included the following: 

1. Small and educationally insignificant scholarship 
and intellectual differences exist among the groups. 

2. Education and non-education students reveal dis- 
tinct interest preferences and vocational objectives. 

3. Relatively definitive personality differences exist 
between education and non-education students. Secondary 
education students resemble non-education students more 
than they do elementary education students. 

4. Education students show richer potential for teacher- 
pupil relationships than do non-education students. 

9. Socio-economic factors are of lesser significance 
than the interests and personality of students in determin- 
ing their selection of vocational objectives. 
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A PROPOSED CURRICULUM FOR THE 
PREPARATION OF PHYSICAL EDUCATION 
TEACHERS IN MIDDLE SCHOOLS OF 
THE REPUBLIC OF CHINA 


(Publication No. 13,652) 


Chen-Luan Ma, Ed.D. 
New York University, 1955 


Chairman: Professor Leonard A, Larson 


The realization of the value of modern physical educa- 
tion in middle school education in China has revealed an 
ever increasing demand for teachers in this profession. 
The purpose of this study is to develop a recommended 
curriculum for the preparation of teachers in physical ed- 
ucation for middle schools which may also be used as a 
standard for evaluating teacher education institutions offer- 
ing the professional curriculum in physical education. 
This study is confined to national teacher education insti- 
tutions in China preparing men and women teachers on the 
undergraduate level. It is concerned with the preparation 
for teaching boys and girls on the middle school level in- 
cluding grades seven through twelve. 

This study is primarily concerned with the philosophic 
aspects of the problem in respect to the elements of a bal- 
anced curriculum, rather than with the detailed delineation 
of content. The consideration of the curriculum includes 
college entrance requirements, graduation requirements, 
and curriculum requirements for the professional prepara- 
tion in physical education. 

Information and materials pertinent to this study were 
determined by a careful survey of documents, reports, pe- 
riodicals, and books obtained through governmental 
sources, individual collections and libraries. A brief re- 
view of the historical background of modern Chinese physi- 
cal education is made. 

In approaching this study, an analysis of China’s geo- 
graphic, political, economic, and social and cultural situa- 
tion is first made in order to understand the background of 
the Chinese setting. Secondly, a description of the current 
status of Chinese education is presented in order to show 
the system and purposes of education, the place of physical 
education in general education, and the need for teachers 
in physical education. Thirdly, implications of the inter- 
pretations and objectives of physical education, the factors 
influencing modern education, and the current status of 
Chinese education for the professional preparation in 
physical education are drawn to form the basis for curric- 
ulum planning. Fourthly, principles for curriculum plan- 
ning are established according to the opinions of authori- 
ties and scientific research, to be used as guides for 
designing the curriculum. Fifthly, curriculum standards 
in the United States are briefly reviewed in order to deter- 
mine the best practices for constructing the professional 
curriculum in physical education. Finally, the proposed 
curriculum is presented in the light of the preceding find- 
ings. 

The findings of this study result in the following pro- 
posals for the four-year curriculum for the preparation of 
teachers in physical education in China. The candidate 
should pass entrance examinations in respect to scholastic 
achievement, intelligence, status of health, motor ability, 
personality, and interest in people and the physical 
education profession. The prospective teacher should 





successfully complete 128 credit hours of study in the five 
areas of liberal arts education, foundation sciences, pro- 
fessional education, professional physical education, and 
electives. The proposed allotment for each of the five 
areas is: 23% or 30 semester hours of liberal arts educa- 
tion including Chinese, foreign languages, social studies, 
philosophy, and arts; 20% or 25 semester hours of founda- 
tion sciences including biology, anatomy, physiology, hy- 
giene, and general psychology and sociology; 15% or 19 
semester hours of professional education including educa- 
tional psychology, sociology, tests and measurements, 
child development, history of education, principles of 
teaching, secondary education, and student teaching; 32% 
or 41 semester hours of professional physical education 
including interpretations and objectives, administration 
and supervision, methods and materials, and skills and 
applied techniques of physical education; and 10% or 13 
semester hours of electives including courses in general 
education, health education, community recreation, and 
advanced physical education. 
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ORGANIZATION AND TEACHING 
OF DRIVER EDUCATION 


(Publication No. 13,311) 


Donald E. Perry, Ed.D. 
Bradley University, 1955 


The purpose of this study is to produce a textbook for 
college classes of prospective driver education teachers 
which may also serve as a guide for in-service teachers 
or others who wish to give instruction in driving. Driver 
education is interpreted in this book as including both class- 
room and car instruction. 

General organization for classes in driver education is 
discussed under such headings as (1) how we teach manipu- 
lative skills; (2) course scheduling; (3) equipment for 
school programs; (4) record keeping; (5) evaluation; 

(6) starting a class in driver education; and (7) public re- 
lations. 

Discussion of specific driving skills is organized under 
the headings of (1) starting the engine; (2) moving and 
stopping the car; (3) steering forward and backward; 

(4) driving through intersections; (5) parking the car; 
(6) operating in congested traffic; and (7) driving on the 
open highway. 

Treatments of suggested classroom topics are arranged 
under the headings of (1) attitudes affecting traffic behav- 
ior; (2) visual limitations affecting driving procedures; 

(3) insurance and liability; (4) accident procedures and re- 
porting; (5) purchasing a car; and (6) automobile mainte- 
nance, 

The materials presented under these headings are illus- 
trated through experiences common to most drivers in an 
attempt to make them more meaningful to prospective 
teachers. Many photographs are employed to show connec- 
tions between suggested activities and common traffic ex- 
periences. Much of the illustrative material is included 
through the courtesy of organizations and companies who 
are interested in the driver education program. The bal- 
ance consists of forms, tables, cartoons, and photographs 
prepared by the author. 
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The opinions and suggested practices concerning gen- 
eral methodology and course organization are substantiated 
through references to several recently published books 
dealing with policies for general education. The choice of 
specific suggested activity is largely based on experiences 
gained by the author while operating a commercial driving 
school and while administering the programs in driver ed- 
ucation for novice drivers and prospective teachers at 
Ohio University. 

Specifically suggested program activities are included 
to serve as guides for inexperienced teachers until their 
own experiences provide sufficient background for design- 
ing new programs. Suggested references and visual aids 
related to various discussion topics are sufficient to pro- 
vide for flexibility when programs are being planned for 


various teaching situations. 
277 pages. $3.46. Mic 55-457 


A STUDY OF THE INFLUENCE OF CERTAIN 
SELECTED FACTORS ON THE RATINGS 
OF SPEECH PERFORMANCES 


(Publication No. 12,954) 


Emil Robert Pfister, Ed.D. 
Michigan State University, 1955 


This study was designed to determine whether any sta- 
tistically significant relationships existed between the rat- 
ings given by speech evaluators and (1) their academic 
speech training, (2) their acquaintanceship with the 
speaker, (3) their experience with the rating scale, and 


(4) their sex in relation to the sex of the speaker. 

The five hundred and forty-nine speakers who partici- 
pated in this project were freshmen enrolled in Fundamen- 
tals of Speech classes at Central Michigan College of Edu- 
cation during the 1952-53 academic year. The fifty-five 
evaluators (speech faculty members and juniors and sen- 
iors who were speech majors or minors) compiled a total 
of 4392 ratings. Precautions were taken and controls were 
employed with respect to speaker, speech, audience, and 
occasion with a view toward making these ratings compar- 
able. 

The Evaluator’s Rating Scale devised for this study 
employed ten criteria based on a study of existing speech 
rating instruments. Appropriate tests of reliability and 
validity were made. All of the data obtained from these 
rating scales were transferred to punch cards which per- 
mitted sorting and tabulating by IBM methods. 

The data were analyzed by appropriate procedures to 
discover the role played by each of the four selected fac- 
tors under investigation. Differences of the means were 
computed for groups that were comparable in all respects 
except the factor being studied. The “t test” for signifi- 
cance of the difference of the means was applied and coef- 
ficients of correlation were computed. 

The findings of this research led to the conclusion that 
the academic speech training of the evaluator influences 
his ratings. Undergraduate evaluators with majors or 
minors in speech gave significantly higher ratings than did 
evaluators with advanced degrees in speech. Furthermore, 
scores given by pairs of undergraduate evaluators had a 
higher correlation than did scores given by undergraduate- 
graduate pairs of evaluators. Pairs of evaluators with 








advanced degrees in speech had the highest correla- 
tion. 

The investigation, in itself, provided inconclusive re- 
sults with respect to the influence of acquaintanceship on 
the ratings of speech performances. However, the results 
of this study tend to substantiate the findings of previous 
research, i.e., that evaluators who are acquainted with the 
speakers give them higher ratings than do evaluators who 
are unacquainted with these speakers. 

In this particular study the experience of the evaluator 
with the rating scale employed was found to have no signifi- 
cant influence upon the scores given. However, all the 
evaluators had a certain minimum of speech training and 
had rated speeches previously. 

The literature and data of this study support the conten- 
tion that male and female evaluators rate male and female 
speakers differently: 

(1) Female student evaluators gave higher ratings to 
both male and female speakers than did male student evalu- 
ators. 

(2) Female student evaluators gave higher ratings to 
male speakers than they gave to female speakers. 

(3) Male student evaluators gave higher ratings to fe- 
male speakers than they gave to male speakers. 

130 pages. $1.63. Mic 55-458 


THE IMPACT OF MODERN MATHEMATICS ON 
TRIGONOMETRY: A STUDY OF THE 
SIGNIFICANCE OF CERTAIN CONCEPTS OF 
HIGHER MATHEMATICS FOR THE 
TEACHER OF TRIGONOMETRY 


(Publication No. 13,631) 


Herman Rosenberg, Ph.D. 
New York University, 1955 


The problem of this study is to investigate the signifi- 
cance of certain concepts of higher mathematics for teach- 
ers of trigonometry. The term ‘teachers of trigonometry” 
refers to pre-service or in-service mathematics teachers 
concerned with teaching at least the fundamental concepts 
of elementary plane trigonometry on the secondary or 
higher education level. 

Procedures for solving the problem are based upon 
certain stated assumptions relating to the nature of (1) the 
concepts of higher mathematics to be selected for investi- 








gation and (2) the implications to be determined from the 
selected concepts. Techniques for selecting concepts in- 
clude examination of available source materials (textbooks, 
articles, etc.) and preliminary investigation of the potential 
Significance of possible concepts for trigonometry teachers. 
Techniques for determining implications of selected con- 
cepts include application of deductive reasoning and funda- 
mental mathematical processes such as the major opera- 
tions (addition, differentiation, etc.). 

In each of three central chapters, implications of con- 
cepts are determined after selection of the concepts from 
such areas of higher mathematics as: 














1. Mathematical analysis (including functions of complex 
and real variables and emphasizing the differential 
and integral calculus of such functions), 
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2. Higher algebra (including classical college and modern 
abstract algebras). 


. Higher geometry (including analytic and modern Eucli- 
dean and non-Euclidean geometries). 


4. Vector analysis, theory of number, and foundations of 
mathematics. 


The fundamental thesis of this exploratory study is that 
utilization of deductive reasoning offers a fruitful method 
of deriving from higher mathematics materials significant 
to trigonometry teachers. This thesis is justified by the 
finding in this study that the selected concepts offer to trig- 
onometry teachers contributions to basic components - 
geometric, analytic, and algebraic — of trigonometry of 
such types as: 





1. Alternative methodology in proving basic theorems or 
in solving exercises. (Thus, the law of cosines is de- 
rived by utilizing such concepts as polar and exponen- 
tial forms of complex variables and the dot product of 
two vectors.) 


. Broad ideas providing insight, suggestions for unifica- 
tion, or possibilities for alternate approaches. (Thus, 
the existence and classification of various trigonome- 
tries are developed by utilizing such concepts as func- 
tional notation and equations of conic sections from 
analytic geometry.) 


. Additional notations and terminology (such as determi- 
nant notation and “constructive” terminology of the in- 
tuitionist school of thought on the foundations of mathe- 
matics). 


. Additional supplies of practice exercises (such as 
“trigonometric congruences”). 
The study includes such 


. By-products of research of possible value to trigonome- 
try teachers as: 





a. Invalidation of statements which may be misconcep- 
tions by trigonometry teachers regarding trigonome 
try. Thus, the study invalidates the statement that 
college calculus courses have no value for teachers 
of secondary school trigonometry. 


. Special materials of a mathematical, historical, and 
philosophical nature. Thus, the study refers to cer- 
tain aspects of higher mathematics which may help 
to prevent formation of dogmatic views by trigo- 
nometry teachers. 


. Contacts with current content and method problems 
in teaching trigonometry. Thus, the study refers to 
curricular experimentation in integrating trigonome 
try with other areas of mathematics and provides 
materials which may facilitate “meaning and under- 
standing” in trigonometry. 


. Suggestions for further research as deriving and evalu- 
ating additional professional background materials in 
order to determine optimum content of professionalized 
subject matter courses for trigonometry teachers. 
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EDUCATION, THEORY AND PRACTICE 


PROCEDURAL HYPOTHESES IN TEACHING 
DEDUCIBLE FROM CURRENT LEARNING THEORY 


(Publication No. 13,239) 


Mildred Bennett Barnard, Ed.D. 
Stanford University, 1955 


This study represents an attempt to bridge the gap be- 
tween current learning theory and classroom practice. The 
need for such a study has been stressed by many writers in 
the field. The factual knowledge bulks large, but this knowl- 
edge is not structured in such a manner as to be usable by 
the teacher. Since the classroom teacher’s theory of learn- 
ing bears upon every phase of his work, since his reasons 
for his choices, decisions and judgments, for himself and 
for others, grow out of this theory, it is imperative that 
learning theory be kept in constant contact with educational 
practice. This study represents a modest beginning. 

A survey of the literature revealed several syntheses of 
current learning theory. That written by T. R. McConnell, 
published in the Forty-first Yearbook, National Society for 
the Study of Education, Part II, seemed most nearly to ful- 
fill the criteria established for this study, to wit, it seemed 
to be well supported by substantial agreement among re- 
search workers in the field, McConnell qualifies as an ac- 
cepted authority in the fields of psychology and education, 
and McConnell’s principles were so stated that implications 
could be drawn and made meaningful to the classroom 
teacher. 

McConnell’s principles are: 

1. Both situation and response are complex and pat- 
terned phenomena. 

2. Descriptions and interpretations of learning, as of 
all aspects of behavior, must be made in terms of the mu- 
tual relationships among events rather than in terms of 
independent properties or actions of the parts. 

3. The organism must be motivated to learn. 

4. Responses during the learning process are modified 
by their consequences. 

0. Motivation is the direction and regulation of behavior 
toward a goal. 

So-called trial-and-error behavior might be more ap- 
propriately described as a process of ‘approximation and 
correction’ or of ‘trying this-and-that lead to the goal.’ 

7. Learning is essentially complete (except perhaps for 
attaining greater precision or reaching a given level of per- 
formance) when the individual has clearly perceived the 
essential relationships in the situation and has mastered 
the fundamental principle involved in the concrete problem. 

8. The transfer of learning from one situation to an- 
other is roughly proportional to the degree to which the 
situations are similar in structure and meaning. 

9. Discrimination, as well as generalization, is an es- 
sential aspect of effective learning. 

No attempt was made to evaluate this or any other syn- 
thesis. McConnell’s reconciliation was assumed as a usable 
statement for the purposes of this study. Each principle, as 
stated by McConnell, was analyzed and explicated in rela- 
tion to classroom teaching from the point of view of the 
field theory. Following this explication of the assumed 
principles an attempt was made to set forth the relation- 
ships of each of these principles to classroom teaching 
practices. Selected situations from current educational 
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journals and periodicals which confirmed, illustrated or 
demonstrated the teaching utility of each theoretical prin- 
ciple, were cited for the purpose of showing its relation- 
ship to practice and to suggest methods for more syste- 
matic application in the classroom. 

Although it is recognized that no two classrooms, no 
two groups of students, no two teachers, are ever alike, an 
ideal classroom was visualized wherein these principles 
of learning could be seen in operation. Examples were 
given which illustrated and suggested ways in which the 
principles of learning could be further tested. 

Recommendations were made for further experimenta- 
tion regarding learning theory and for continuous effort 
toward reconciliation of knowledge about learning with 
classroom practice. 183 pages. $2.29. Mic 55-460 


THE DEVELOPMENT OF A GUIDE THROUGH 
COOPERATIVE ACTION RESEARCH FOR THE 
PURPOSE OF INTEGRATING THE SCHOOL 
LUNCH PROGRAM INTO THE 
ELEMENTARY SCHOOL CURRICULUM 


(Publication No. 13,644) 


Irving Bloom, Ed.D. 
New York University, 1955 


The problem of the study was to develop a teacher’s 
guidebook through cooperative action research which inte- 
grated the school lunch program into the elementary school 
curriculum, taking into consideration the attitudes of the 
children and the activities of the total elementary school. 

The basic hypothesis of the study was: 


Children’s attitudes toward the school lunch program 
change favorably as they share in the development of 
meaningful curriculum experiences related to the 
school lunch program. 


Burnet Street School of Newark, New Jersey, was in 
need of a program which would help the children to under- 
stand the purpose of the school lunchroom, and its rela- 
tionship to their daily lives. The development of this pro- 
gram, which utilized a problem-solving approach through 
action research, helped to provide the bases for a teacher’s 
guide. The use of the guide, adapted to the particular sit- 
uation, is projected to help children develop learnings in 
democratic living, in health, and in solving school prob- 
lems. 

The sources of data included a survey of the literature, 
particularly the most recent publications related to the 
problem from the State Departments of Education of Flor- 
ida, California, Georgia, New York, and New Jersey; the 
United States Office of Education, and the Health Services 
of the Dominion of Canada; the commercial companies 
that supplied other data included General Mills, Wheat 
Flour Institute, and the National Livestock and Meat Board. 
These data included charts, pamphlets, posters, and guide- 
books in nutrition education. 

The data for the solution of the general problem and 
the sub-problems came from planning, goal-setting, dis- 
cussion, questionnaires, demonstration lessons, experi- 
ments, exhibits, and visual aids, done with and for chil- 
dren; written spot-check observations by teachers in the 





lunchroom, cooperative planning with the children, and by 
daily diary entries which recorded the children’s activi- 
ties and their reactions to them. 

There were observable changes in the attitudes of 
many of the children toward the school lunch program. 

The children showed more interest in their work for they 
were helping to solve a school problem. The activities 
and projects of the children were planned cooperatively 
with the investigator. 

The results of the study furnish further evidence that 
changes in children’s attitudes and behavior may be brought 
about more readily in a democratic classroom atmos- 
phere, by planning cooperatively with children, by using 
group discussion and decision to determine group goals, 
and by allowing children to engage in activities which they 
believe will help to solve school problems. 

The teacher’s guide which was one of the results. of the 
study should be utilized with some caution. The reader 
must remember thatthe guide was developed in one partic- 
ular school and may not apply in all situations. The user 
should therefore, adapt the guide to his own situation. 

The elementary school program, in many areas, may 
not be in keeping with the movement of the times, nor with 
the problems which children face. Under such circum- 
stances, it may be best to begin curriculum improvement 
with problems that children face each day, and develop a 
program about them. In this way, the curriculum may bet- 
ter meet the needs of children, and other areas of study 
would probably evolve from these immediate concerns. 

Each elementary school has a unique set of circum- 
stances in which it must operate. If this statement is true, 
would it not be wise to tailor programs to fit each school ? 
Would not the teachers of this school, under proper guid- 
ance, be the best judge of what the curriculum should in- 
clude and how it should operate ? 

The elementary schools of our era must accept their 
role. They will eventually produce the leaders of America. 

193 pages. $2.41. Mic 55-461 


TEACHER ROLE PERCEPTION IN THE 
SECONDARY SCHOOLS OF ONE COMMUNITY 


(Publication No. 13,241) 


Clarence E, Fishburn, Ed.D. 
Stanford University, 1955 


This is a study of the teachers’ roles! as perceived by 
the teachers themselves and by administrators in two high 
schools in one community. Role perception is related to 
the following factors: (1) to the socio-economic level of 
the school service-community in which the teacher is as- 
signed; to the teacher’s (2) age, (3) sex, (4) length of 
professional service, (5) place of residence, (6) amount 
of college training, and (7) teaching assignment. 

Measure of a Good Teacher“ defines six roles in which 
teachers need a degree of expertness. These are: 

Role 
I A director of Learning. 
Ii A Guidance and Counseling Person. 
III A Mediator of the Culture. 
IV A Member of the School Community. 
V A Liaison between School and Community. 
VI A Member of a Profession. 
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One purpose of this study was the further validation of 
the six roles listed above. A second purpose was to iden- 
tify similarities and differences in perceptions of the 
teachers’ roles between groups of teachers and between 
teachers and administrators, and to discover factors re- 
lated to these similarities and differences. 

This study is one of several related investigations in 
this particular community. The two high schools, each 
serving a distinctly different socio-economic segment of 
the population, included one hundred five teachers and ten 
administrators, all of whom were subjects in the investi- 
gations. 

Data were collected by means of an interview, a bio- 
graphic information sheet, and a written instrument. An 
interview of one hour duration was conducted with each of 
the participating subjects, in which the subject described 
the important facets of the role of the teacher as he saw 
them. The biographic information sheet provided the fac- 
tors to which role perception was related. On the written 
instrument, each subject reacted to a series of items de- 
scribing the role of the teacher. 

The major conclusions were: 

1. The six roles are relatively separate and distinct. 

Intercorrelations among the roles ranged from -.53 to 
.32, with thirty of the thirty-six intercorrelations at .30 or 
lower. This indicates a low correlation, present but slight. 
As a means of describing the functions of the teacher, and 
dividing these functions into categories, these roles are 
effective. 

2. The subjects in this study perceived the roles in the 
following order of importance: (1) Role III Mediator of 
the Culture, (2) Role IV Member of the School Community, 
(3) Role I Director of Learning, (4) Role II Guidance and 
Counseling Person, (5) Role V Liaison between School and 
Community, and (6) Role VI Member of a Profession. 

Role V and Role VI were perceived as substantially less 
important than the other four roles. 

3. Teachers and administrators perceived the roles in 
contradictory manners. 

In four of the six roles, teachers and administrators 
perceived the roles in sharply different ways. The role 
ranked first by administrators (Role V Liaison between 
School and Community) was ranked sixth by teachers. The 
role ranked first by teachers (Role III Mediator of the Cul- 
ture) was ranked sixth by administrators. The differences 
were significant at the .01 level. Only in Role II Guidance 
and Counseling Person, and in Role IV Member of the 
School Community, were no significant differences found. 

4. No single factor explains all the differences in per- 
ception of the teachers’ roles. Age, and length of profes- 
sional experience were the factors most related to differ- 
ences among groups of teachers. The socio-economic 
level of the school service-community, and the teaching 
assignment, were the factors least related to differences 
in role perception among groups of teachers. 

151 pages. $1.89. Mic 55-462 


lAs described in Kinney, L. B. Measure of a Good 
Teacher, (San Francisco: California Teachers Associa- 
tion, 1952) 
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AN ANALYSIS OF CERTAIN FACTORS OF 
GROWTH AND CHANGE OF PUPILS AND 
TEACHERS THROUGH THE INTERPERSONAL 
PROCESS OF IN-SERVICE EDUCATION 


(Publication No. 12,722) 


William Francis Flanagan, Ph.D. 
The University of Connecticut, 1955 


I, Statement of the Problem 

This is an action research project designed to analyze 
certain factors of growth and change of teachers and pupils 
that it was hypothesized would result from changing the 
environment of a traditional classroom. 

It was hypothesized that if fixed furniture were re- 
placed by movable conference-type furniture; if multiple 
texts replaced single-textbook teaching; if lesson planning 
were changed from exclusively teacher-planned to teacher- 
pupil planned; if conventional whole-class instruction were 
replaced with small group teaching; if formal homework 
assignments were replaced by voluntary research projects; 
and if teachers and parents worked more closely on the 
problems of the classroom, certain social and attitudinal 
changes would take place in the pupils and teachers in- 
volved, certain scholastic standards would be maintained, 
and certain changes would be observed and identified in 
the teachers involved. 

It was further hypothesized that these changed environ- 
ments in the situation described would induce identifiable 
changes in pupils and teachers. 

Pupils would like this type of classroom better; more 
democratic associations would take place; a child’s sense 
of his own importance would be increased; homework pat- 
terns would be changed; there would be less domination by 
the teacher; students would be mentally and emotionally 
more at ease; work would seem easier for the pupils; aca- 
demic standards would be maintained; and teachers would 
modify their conventional classroom methods. 








II. Patterns of Procedure 

The experimentation designed to test these hypothesis 
was carried out in Nelson W. Aldrich High School, War- 
wick, Rhode Island, during the school year 1953-1954 in 
three different classrooms under the direction and super- 
vision of the writer. 

Each experimental classroom was established at the 
request of the teacher of that group and each was the re- 
sult of the teachers’ desire and the pupils’ desire to im- 
prove by changing the classrooms in which they worked 
together. 

The hypotheses were tested from analysis of the follow- 
ing kinds of data gathered in this study: 





1. The classroom teachers’ estimates of growth and 
change. 


. The pupils’ estimates of growth and change. 
. The parents’ estimates of growth and change. 
The observers’ estimates of growth and change. 


. Academic achievement of pupils before and after 
their experience in the experimental classrooms. 


The above kinds of data were gathered during the 
course of the experiment from the following sources: 
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. Reports from teachers, oral and written. 


. Reports from pupils — self-identification of changes 
taking place in attitudes. 


. Reports from parents — interviews with parents and 
recordings of their expressed opinions. 


. Questionnaire to parents at the end of the experi- 
ment and changes noted in the pupils. 


Questionnaire to pupils at the end of the experiment 
indicating their reactions toward the new environ- 
ment. 


- Reports of professional observers. 
. Objective test data to record scholastic progress or 
loss. 


III. Results of the Experiment 
The following are the results of the experimentation for 
the majority of students in the experimental classrooms: 





1. The students liked the experimental classrooms 
better than traditional classrooms. 


Students worked more democratically with others. 
The students felt more important. 


. The students did less assigned homework and more 
research on their own. 


There was less teacher dominance. 
The students were more at ease. 
. Class work seemed easier for the students. 


The students did not achieve as successful academic 
growth as the non-experimental groups. 


Teachers changed their teaching patterns and meth- 
ods and their perceived roles. 


IV. Conclusions 

It is concluded that when the fixed furniture pattern of 
the traditional classroom was changed, when multiple texts 
replaced single textbooks, when teacher-pupil planning was 
introduced, when group teaching replaced whole-class in- 
struction, when greater use of reference materials re- 
placed formal homework assignments, and when parents 
and teachers worked closely together, the above results 
took place for these pupils and these teachers in the par- 
ticular school under the conditions described in the study. 

316 pages. $3.95. Mic 55-463 








A CRITICAL STUDY OF THE CURRICULUM AND 
SERVICES OF THE CONNECTICUT THREE-YEAR 
JUNIOR HIGH SCHOOLS TO DETERMINE TO 
WHAT EXTENT THEY ARE MEETING THE 
ESTABLISHED NEEDS OF YOUTH 


(Publication No. 12,723) 


Henry Walter Ford, Ph.D. 
The University of Connecticut, 1955 


THE PROBLEM 


The purpose of this study was to determine if the cur- 
ricular practices and services of the three-year junior 
high schools in Connecticut were in harmony with the needs 
of youth as stated in the Ten Imperative Needs of Junior- 
High-School Youth as discussed by the National Association 
of Secondary School Principals. 


PROCEDURE 


1. From surveying the related literature the Ten Im- 
perative Needs of Junior-High-School Youth were chosen 
as those most representative of youth’s common personal 
and societal needs. 

2. The opinionnaire was constructed by selecting fifty- 
two curricular practices from the literature, recommended 
as desirable experiences for the modern junior-high-school 
program which would determine the purposes, objectives 
and philosophy of the schools participating in this study. 

3. The questionnaire was constructed by choosing 
from the literature two-hundred and fifty-six recommended 
curricular practices and trends which would show under 
each of the ten basic needs what could be done to bring 
about the fulfillment of these needs in the schools partici- 
pating in the study. 

4. The opinionnaire and questionnaire were sent to the 
thirty-six junior high schools in Connecticut as listed in 
the Connecticut Educational Directory, 1952-53. Twenty- 
six returns, representing eighteen Connecticut communi- 
ties and a 72 per cent return, were received. 

5. A check list was prepared to gather additional data 
on two selected Connecticut junior high schools, Burr Jun- 
ior High School in Hartford and Darien Junior High School 
in Darien. 

6. The results obtained by questionnaire were checked 
against the findings obtained by the opinionnaire to deter- 
mine any discrepancies between theory and practice. 


FINDINGS 


1. Of the Ten Imperative Needs of Junior-High-School 
Youth, seven were accepted by all the schools in this study, 
two were accepted by all but one school, and one was ac- 
cepted by eighteen of the twenty-six schools. In practice 
the following are receiving the most attention: citizenship 
education, physical and mental health, respect for other 
people, fundamental skills and teaching of aesthetic expe- 
riences. Those needs receiving the least attention are 
leisure-time experiences, home and family living, guid- 
ance and occupational proficiency, understanding of physi- 
cal world and consumer education. 

2. In comparing the results of findings as found by the 
opinionnaire and those found by the questionnaire, the fol- 
lowing discrepancies were noted: 
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. The curriculum should include such school serv- THE STUDENT NEEDS CONCEPT OF 
ices as cafeteria, library, audio-visual aids, CURRICULUM CONSTRUCTION AND 
guidance, and classes for handicapped students. ITS APPLICATION TO INDUSTRIAL 
Such services are inadequate at the present time ARTS MACHINE METALWORK 
because of too few trained staff members, lack ee 
of good working conditions, materials, and equip- (Publication No. 13,966) 
ment. Herman Griesenbrock, Jr., Ed.D. 


. Curriculum of the school should be based on an- Bradley University, 1955 


is of ds of , 
alysis of common needs of youth The purpose of this study was to establish, through 


. Curriculum planning should use the joint efforts theory construction, a philosophy and the methodology of 
of staff, parents, students, and citizens. teaching industrial arts machine metalworking in a teach- 
ers college so that the needs of the students were recog- 
nized, considered, and utilized in course construction and 
need satisfaction. 
The problems of education confronting the teachers 
. Curriculum of the school should include experi- colleges in the United States are numerous and complex, 
ences related to daily living of students as well but the primary ones have to do with the ends and means 
as teaching for mere acquisition of subject mat- of education. The day when the teacher simply assumed 
ter. Opportunities should be provided for stud- that his course had value is gone; for students, teachers, 
ents to discuss controversial issues, personal and critics outside the colleges are challenging such as- 
problems, and share in the planning, carrying out, sumptions. They want to know what needs are being met 
and evaluating of classroom experiences. by a particular course, and what means are used to achieve 
these educational objectives. They are no longer willing to 
3. The core program was believed desirable by four- assume that means sanctified by tradition are effective, or, 
teen of the schools, but practiced by even fewer of them. granting their effectiveness, that they are best adapted to 
4. The textbook is reported to be the main teaching aid their purpose. Such challenges are a necessary part of a 
in these schools. Little use is being made of other such democratic culture; a culture which recognizes the im- 
materials as audio-visual aids, community resources, field portance of the individual personality and his interaction 
trips, and varied sources of information in the classroom with the culture. The schools and colleges have as a func- 
and school. tion the responsibility of perpetuating and improving the 
). Asa whole, these schools are carrying on educa- society of which they are a part. It follows that the under- 
tional programs less rigid and prescriptive than those or- lying principle of the society can best be transmitted by 
dinarily found in the senior high school. the schools if they utilize these principles in the class- 
6. In terms of the accepted purposes of modern junior- rooms and laboratories. 
high-school education, socialization, exploration and ar- The student who is a part of this educational scheme 
ticulation are being recognized and fulfilled by these schools must recognize and assume his measure of responsibili- 
whereas little attention is being given to the purposes of ties during the educational process. These responsibili- 
differentiation, integration, and guidance. ties are determined, in part, by the purposes and values 
7. Much emphasis is placed by these schools on the of the individual and, in part, through teacher student co- 
intellectual growth of their students with less emphasis on operative discussion and planning. The needs of the indi- 
the social, physical and emotional development of the vidual thus established are real and purposeful to him. 
students. They serve as a guide in formulating course content and 
8. Those Connecticut junior high schools housed in aS a means of evaluation. In educational psychology the 
older buildings are finding it more difficult to meet the point is made that learning takes place only when a need 
needs of their youth because of limited facilities and for such learning is felt by the individual. If these needs 
services. are established and the educative process leading to the 
9. These schools are doing little to acquaint their stu- satisfaction of these needs is carried on in a democratic 
dents with the lives of other peoples in other types of com- atmosphere, a function of the colleges and the distinct in- 
munities, at the local, national, and international levels. dividuality of the student may be maintained. 
10. Few of these schools are going outside the class- Techniques of organization, designed to assist the 
room to enrich the curriculum. teacher in establishing the democratic atmosphere in the 
365 pages. $4.56. Mic 55-464 metalworking laboratory, and forms designed to assist in 
ascertaining and recording needs form a part of this study. 
These forms are designed to allow a degree of latitude 
in order to accommodate the variety of individual purposes 
within a class. An attempt to specify a definite kind of 
behavior which should result from the utilization of these 
forms is to be avoided. The values and purposes of each 
student will determine the behavior changes which he will 
permit to occur. 
It is conceivable that the following conditions may 
exist: 
1. The methods of teaching industrial arts machine 
metalworking have remained autocratic in nature. 


Curriculum of the school should be made known 
to all citizens of the community and be coordi- 
nated with other community agencies. 
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2. The educational institutions in a democratic society 
should utilize democratic methods of teaching and course 
organization. 

3. Learning is an individual matter. The purposes, 
values, and abilities of the learner condition the learning 
process. 

4. The needs of an individual give meaning, direction, 
and consistency to behavior. 

o. It is possible to organize and administer a course 
in machine metalworking, utilizing democratic methods of 
teaching based upon the needs of the students. 

153 pages. $1.91. Mic 55-465 


YOUR CHILD AND HIS READING: HOW PARENTS 
CAN HELP; THE REPORT OF A SURVEY OF 
PARENTS TO ASCERTAIN THEIR QUESTIONS, 

ANXIETIES, AND COMMENTS REGARDING 
THEIR CHILDREN’S READING, AND THE 
CONTENT OUTLINE FOR A HANDBOOK FOR 

PARENTS ABOUT CHILDREN’S READING WHICH 

ATTEMPTS TO ANSWER THE QUESTIONS AND 
RELIEVE THE ANXIETIES EXPRESSED 
DURING THE SURVEY 


(Publication No. 13,649) 


Nancy Gray Larrick, Ed.D. 
New York University, 1955 


Because many parents have expressed growing anxiety 
about their children’s reading and many magazine articles 
have reflected the same general concern, the researcher 
became convinced that a simply written handbook is 
needed to answer parents’ questions about their children’s 
reading and suggest ways by which they might strengthen 
their children’s reading skills and reading pleasures. 

Pamphlets on this subject are brief and deal chiefly 
with beginning reading. Books for parents about child 
growth and development make almost no mention of read- 
ing. Of the four books for parents which deal exclusively 
with children’s reading, two deal largely with book selec- 
tion and the development of literary appreciation, one is 
based on the reading series of one publisher and one gives 
what the researcher believes to be a psychologically un- 
sound and potentially harmful plan by which parents are 
urged to teach reading to all children before they enter 
school. 

So that a handbook might be prepared which would be 
genuinely constructive and would meet the needs of parents, 
the researcher devised an interview-questionnaire to as- 
certain parents’ questions, anxieties, and comments re- 
garding their children’s reading. This was tested through 
a pilot study among parents of elementary school children 
in Winchester, Virginia. Revisions were made and the 
final instrument was used with parents of elementary 
school children in Greenwich, Connecticut, a community 
having a diversified population representing several na- 
tionality groups and a wide socio-economic range. From 
five elementary schools, selected by school officials as 
representative of the Greenwich school population, the re- 
searcher listed every eighth child in the intermediate 
grades and his parent’s name and address. Trained inter- 
viewers made home visits to the 107 parents in the result- 
ing random stratified sample. Parents’ comments, 





queries, and anxieties about their children’s reading were 
recorded by interviewers on the interview- questionnaire 
which was organized into four large sections around the 
questions which preliminary investigation showed to be the 
chief concern of parents: (1) How is reading taught in 
school today? (2) How can parents help their children 
learn to read better? (3) How can parents help their chil- 
dren learn to enjoy reading? (4) What books and maga- 
zines should parents recommend to their children? Forty 
per cent of the responses showed greater interest in ques- 
tions 1 and 2; sixty per cent in questions 3 and 4. Re- 
sponses to sub-questions about how reading is taught 
showed greater interest in an explanation of “old” and 
“new” methods of teaching reading, specifically in relation 
to the alphabet and phonics. 

Data from the interview-questionnaires were analyzed 
and organized into a skeleton outline for the proposed 
handbook. This was expanded into a content outline by as- 
sembling and organizing documented notes made by the 
researcher from a survey of the literature on children’s 
reading particularly as related to the needs and interests 
expressed by parents interviewed. 

In the content outline, current methods of teaching 
reading are explained under the following topics: skills 
taught, enrichment through reading, reading materials, 
needs of the individual child, and appraisal of reading. 
Ways by which parents can strengthen children’s reading 
skills are suggested in relation to school experiences at 
various stages of reading progress and to the goals to be 
achieved. 

Suggestions for increasing children’s enjoyment of 
reading are given in terms of the parent’s reading, his re- 
lation to the child, other communication media, and the 
development of children’s interests. To help parents rec- 
commend reading matter to children, annotated lists of 
children’s books and magazines are included along with 
lists of books and pamphlets for parents. The resulting 
content outline will be used as the basis for the handbook 
to be entitled Your Child and His Reading: How Parents 
Can Help. 187 pages. $2.34. Mic 55-466 








A MATHEMATICAL STUDY OF FACTORS 
AFFECTING THE VALIDITY OF 
MULTIPLE-CHOICE ITEMS 


(Publication No. 13,531) 


Jack Clifford Merwin, Ed.D. 
University of Illinois, 1955 


In using the multiple-choice item, the tester must make 
a number of decisions, and theory to aid him in making 
these decisions has been almost nonexistent. Therefore, 
an investigation was made of the effect on the validity of 
three-choice items of three decisions of the tester: (1) the 
selection of alternatives, (2) the selection of multiple- 
choice testing procedure, and (3) the selection of scoring 
scheme. 

A model is described which (under certain assumptions) 
permits a tester to predict choice between the alternatives 
on the basis of results from a single-stimulus experiment. 
Two nomograms are presented and can be used under the 
assumptions of the model. The first nomogram gives the 
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probability that each alternative will be chosen second and 
the probability that it will be chosen third. Rules are given 
for estimating validity from single-stimulus data under 
several conditions. 

The tester who wishes to discriminate between persons 
in three criterion groups using the best-answer testing 
procedure should select distractors which (1) are more 
attractive than the keyed response to persons in the low 
criterion group, (2) have little relative attractiveness to 
persons in the high group, and (3) have either high or low 
relative attractiveness to persons in the middle group. The 
Adkins-Toops and Horst models for selecting alternatives 
are regarded as inferior to the model in this study. 

The tester may use the ranking or sequential testing 
procedures, assigning three integer scores, say, +1, 0, 
and -1 when the keyed response is ranked first, second, and 
third, respectively. When the ranking or sequential proce- 
dure is to be used to discriminate between persons in 
three criterion groups, the tester should select distractors 
so that there is a high probability that the keyed response 
will be ranked first by the high group, second by the mid- 
dle group, and third by the low group. 

The best-answer procedure assigns one of two scores 
to each response. The ranking and sequential procedures 
obtain information which can be used in assigning two, 
three, or six different scores. The best-answer procedure 
is equivalent to the two-score case, so selection of a test- 
ing procedure involves the same problems as selection of 
a scoring scheme. 

The findings with regard to selection of scoring schemes 
are: (1) The six-score scheme with weights which maxi- 
mize the correlation with the criterion will, on the average, 
lead to a validity estimate which is not much greater than 
that from using a three-score scheme with integer weights. 
(2) The use of six or three integer scores can lead to a 
validity which is greater than, equal to, or less than that 
which can be obtained by a two-choice scheme. 

The general conclusion concerning selection of testing 
procedure is that to use his items most effectively, the 
tester should use the ranking and sequential procedures 
where they are applicable. 

Empirical studies are needed on the assumptions about 
behavior which were made in this study. The study is seen 
as only a start toward the development of an overall theory 
for the construction of highly efficient multiple-choice test 
items. 81 pages. $1.01. Mic 55-467 


A CRITICAL STUDY OF PRACTICES IN THE 
ORGANIZATION AND ADMINISTRATION OF 
SELECTED ELEMENTARY SCHOOLS 


(Publication No. 13,158) 


William Thomas Nichol, Ed.D. 
Northwestern University, 1955 


The development of an elementary school program de- 
signed to promote effective operational practices is a mat- 
ter of vital concern to school administrators and teachers. 
The search for what is best is a continuous process for 
school leaders and one toward which this study is specifi- 
cally directed. 

Statement of the problem. The purpose ofthis study is to 








identify, from a review of the literature and visitation in 
seven educationally distinguished school systems, promis- 
ing practices in elementary school organization and ad- 
ministration. It is the further purpose of this study to in- 
terpret the findings in terms of their implications for the 
development of elementary education. 

Procedures. Data were obtained by means of observa- 
tion and personal interviews with educators in seven school 
systems in widely separated areas of the United States. 
The school systems selected for study were chosen on the 
basis of recommendations of: (1) the United States Office 
of Education, (2) the Department of Elementary School 
Principals, National Education Association, (3) the state 
superintendents of public instruction of fifteen states, 

(4) deans and professors in schools of education in nine- 
teen public and private universities, and (5) educational 
publications. 

Conclusions. In this study, conclusions were reached 
pertaining to similarities, differences, strengths, and mat- 
ters in need of improvement in the realm of administra- 
tive, curricular, and school-community relations prac- 
tices in the schools surveyed. 

With reference to similarities among the educational 
programs of the schools studied, individuality in decision- 
making was both a privilege and a responsibility of indi- 
vidual schools. As professional leaders in their respec- 
tive buildings, the principals interviewed subscribed to 
leadership as a shared function involving teachers, par- 
ents, and central office resource personnel. Most faculty 
professional growth activities were initiated, planned, and 
developed by teachers. On the whole, professional study 
topics were those concerned with the: (1) curriculum, 

(2) child, and (3) community. A K-6 grade organization 
and self-contained classroom organization predominated 
in the school systems studied. Pupils were promoted on 
an annual basis, with the combination of written reports 
and parent-teacher conferences favored as a means of 
reporting pupil progress. Curriculum planning was ac- 
complished on a threefold basis: (1) system-wide, (2) in- 
dividual school, and (3) within classrooms. Curriculum 
designs revealed a tendency for learning experiences to 
cluster around both skills development subjects and broad 
curriculum units. There was some correlation of skills 
activities with broad curriculum units. Programs of 
school-community relations were concerned with: (1) pos- 
itive home-school relationships, (2) an understanding of 
community resources and conditions, and (3) effective 
means of communication between schools and communities. 

Differences among the programs of schools studied 
were apparent with respect to: (1) the principal’s role in 
personnel selection, (2) human resources for professional 
leadership, (3) school plant facilities, (4) building enroll- 
ments, (5) class size, (6) school admission policies, 

(7) special classes for exceptional pupils, (8) designs of 
pupil progress report forms, (9) designs of pupil person- 
nel records, (10) special curriculum features, (11) school- 
community relations activities, and (12) types of informa- 
tional publications utilized in reporting school programs. 

Certain distinct strengths were revealed in the educa- 

tional practices of the schools studied. They were related 
to: (1) policies pertaining to professional leadership, 
(2) teacher-pupil opportunities for planning classroom 
programs, (3) classification of pupils, (4) promotional 
policies, (5) curriculum planning and development, and 
(6) programs of home and school relationships. 
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Among some of the elements in need of improvement in 
the schools visited the following were suggested: (1) the 
freedom of principals from administrative routine in favor 
of problems related to curriculum development, (2) the 
recognition of principals as qualified persons for assisting 
in the selection of professional personnel for their build- 
ings, (3) the evaluation of the professional load limits 
expected of teachers, (4) the further development of origi- 
nal research on the part of individual teachers and faculty 
groups, and (5) extended adult education activities within 
schools. 386 pages. $4.83. Mic 55-468 


HOME ECONOMICS: TRENDS AND 
DEVELOPMENTS, 1909-52 


(Publication No. 13,247) 


Louise Watson Porch, Ed.D. 
Stanford University, 1955 


This study was designed to identify (1) the trends and 
developments in home economics and the accompanying 
program of teacher education and (2) paralleling social 
change affecting the American home and family life, 
1909-52. The resultant relational concept was used as the 
basis for determining if the teacher education programs, 
specifically those in California state colleges, prepare 
students to become teachers of an evolving program of 
home economics which will meet the needs of individuals 
and families in our dynamic culture. 

The philosophies and purposes of home economics, in- 
dicative of trends and developments, were traced through 
the Journal of Home Economics, official publication of the 
American Home Economics Association. The study of 
social change affecting homes and families was selective 
and limited to include (1) general socio-economic condi- 
tions affecting family life, (2) changing functions of the 
family in terms of Ogburn’s definition of the functions of 
the traditional institutional family, and (3) social thought 
of the times influencing change with emphasis upon those 
concepts which appeared to direct educational policies. To 
achieve an understanding of the factors influencing the 
leaders who organized the American Home Economics As- 
sociation, a survey was made of social conditions for the 
period 1890-1909. 

The American family during the first half of the twen- 
tieth century, adapting to an increasingly urban industrial 
economy, and influenced by developing educational, socio- 
logical, and psychological concepts, was changing from the 
traditional rural institution with multiple functions to the 
equalitarian form with satisfaction of the basic need for 
love and companionship identified as the primary function. 

Home economics objectives through these years broad- 
ened from a concept of mere improvement of environmen- 
tal factors in the home to identification of the primary 
function as education for effective personal and family 
living. 

Certain inadequacies of the home economics program 
(1909-52) when viewed against the social background of 
the times, were apparently associated with incomprehen- 
sion of the needs of homes and families, although recogni- 
tion of needs did not always result in effective program 
development. There was continuous evidence through the 








years both of improvement in home economics education 
and of resistance to change. The latter appeared to have 
been fostered by narrow specialization in subject matter 
areas and failure to realize that home economics is a pro- 
fessional field, existing in response to the changing needs 
of the American family. 

Home economics programs for teacher education in 
California state colleges appear to share the limitations 
revealed in national trends in program development, al- 
though evaluative criteria are established to foster a con- 
tinuously evolving program to meet changing needs. 

Recommendations developing from the study are: 

(1) that home economics be conceived of as a professional 
field, existing in response to social needs and not to be 
considered apart from educational, social, economic, and 
philosophical aspects of the times, (2) that home econom- 
ics programs maintain professional effectiveness by con- 
tinuous evaluation in terms of social change, (3) that home 
economics education assume responsibility for assisting 
students to achieve a realistic concept of social trends af- 
fecting change in family life, and (4) that increased atten- 
tion be given in pre-service education to the development 
of a professional attitude in teachers, that evolving pro- 
grams to meet changing needs of American families may 
be maintained, and discrepancies between the ideal and 
practices be decreased. 275 pages. $3.44. Mic 55-469 


THE RELATIONSHIP BETWEEN SOME METHODS 
OF TEACHING LANGUAGE ARTS AS 
ADVOCATED IN METHODS COURSES AND AS 
PRACTICED IN THE CLASSROOM 


(Publication No. 13,251) 


Alice Gill Scofield, Ed.D. 
Stanford University, 1955 


The investigation was proposed to answer the following 
questions: 1. Do teachers who have had courses in the 
methods of teaching the language arts use the methods ad- 
vocated in those courses? 2. Do the methods reported as 
used by them coincide with the methods they are observed 
using? 3. How do teachers evaluate their methods 
courses? 4, What suggestions would they make for im- 
provement of the methods courses? 

The investigation was based on the assumptions that the 
teachers who have had courses in methods in the partici- 
pating institutions have been taught in accord with the views 
of the authorities in language arts; that the instructors of 
the courses agree as to what are desirable methods, that 
the instructors have advocated that each of the teachers in 
the study use these recommended methods in their class- 
rooms. 

The study was limited to teachers who took the course 
in the methods of teaching the language arts during the 
five-year period 1949-1954 at one of the following institu- 
tions: San Francisco State College, San Jose State College, 
Stanford University and the University of California at 
Berkeley; and who were teaching at least one course la- 
beled English in a senior high school in the San Francisco 
Bay Area. 

To answer the questions raised by the study, the author 
observed each teacher for a single class period, asked 
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each teacher to complete a questionnaire, and interviewed 
each teacher. Included in the questionnaire were fifty- 
nine items describing methods applicable to the teaching 
of language arts. All but fourteen of the items described 
practices recommended by the instructors in the course 
in methods of teaching language arts. On the question- 
naire each teacher checked the response which best de- 
scribed his use of each of the methods described in the 
questionnaire. The responses were “Regularly”, *“Occa- 
sionally”, “Never”. Following the observation, the author 
checked each item on the questionnaire “Non-Applicable 
To Class Work”, “Yes”, “No”. The questionnaire was 
given to each teacher after the observation. In the inter- 
view, the author asked each teacher to evaluate his course 
in methods and to make suggestions for the improvement 
of such a course. 

As both the observation and the interview provided data 
with which to answer the first and second questions raised 
in the study, the author established the representativeness 
of such data by obtaining the confidence intervals and cor- 
relations for the responses on the teachers’ reports and 
for the observed reports. The confidence limits were set 
at plus or minus 1.96 standard deviations, the five percent 
level. The confidence intervals which provided the per- 
centage range within which the true of the population was 
likely to be found, were small enough on the teachers’ re- 
ports to permit generalizations. The product-moment 
correlation between the teachers’ report and the observed 
report was not significant at the five percent level. Tetra- 
choric correlations computed between the observed re- 
ports on which fifteen or more items were checked and the 
individual teacher’s report gave an average correlation of 
.47. A sign test indicated a positive correlation between 
the two reports. However, this correlation was of such a 
nature that in the analysis and interpretation of the data, 
the responses to the teachers’ reports, the observed re- 
port, and the interview were kept separate. 

The author concluded that the teachers are using only 
some of the methods which are advocated in the course in 
the methods of teaching language arts and that they are 
making general use of methods which are not recom- 
mended. Not one of the methods described in the question- 
naire was being used regularly by ninety percent of the 
teachers. Though their evaluations of their course in 
methods ranged from very practical to too theoretical, the 
teachers suggested that more specific information be pre- 
sented about how to provide for individual differences, how 
to handle retarded groups, and how to get organized ina 
new school situation. They also suggested that more class 
time be devoted to the study of and the means of teaching 
grammar and adolescent literature. The author recom- 
mended that the instructors in the course in methods de- 
vote more of the course time to the practice of the meth- 
ods recommended so that their use will be thoroughly 
familiar to teach prospective teachers of English. 

167 pages. $2.09. Mic. 55-470 





A STUDY DESCRIBING THE MOTHER 
ASSISTANT IN A PARENT-COOPERATIVE 
PRESCHOOL PROGRAM: AN APPRAISAL OF 
TEACHER AND PARENT-TEACHER GROUP 
RESPONSE TO MOTHERS AS RELATED TO THEIR 
CONTRIBUTION IN EDUCATIONAL GUIDANCE 


(Publication No. 13,656) 


Elizabeth Hastings Stephenson, Ed.D. 
New York University, 1955 


Chairman: Howard A, Lane 


The problem is to describe and appraise a parent- 
cooperative preschool program in which a contribution in 
educational guidance by mother assistants is the goal, and 
sensitivity of teacher and parent-teacher group response 
to the mothers’ varied expressions of satisfaction and dis- 
satisfaction and of leadership is the means. 

Playhouse Nursery School is selected as fulfilling the 
definition of “parent-cooperative preschool.” The parents 
are the administrators, the mothers are assistants to the 
teacher in the classroom, the teacher is director of educa- 
tional policy, and children three to five years old become 
prime participants in the program. 

In appraising the cooperative preschool, the investi- 
gator adapted guiding principles from the field theory of 
Kurt Lewin: 


Principle A: to develop in the parent-teacher group 
a “re-educative process” involving change in “cog- 
nitive structure,” “valences and values,” and “mo- 
toric action” in the preschool protocols. 





Principle B: to make allowance for the positive 
orientation of personality in group process, by 
gearing the process to “freedom of acceptance,” or 
more specifically to variations in expressions of 
satisfaction and dissatisfaction and of leadership. 





The rapid growth of the cooperative preschool move- 
ment in the United States in the past twenty years has been 
a direct expression by middle class families of their own 
urgent need for nursery and parent education. Controver- 
sial questions about the co-leadership of teachers and 
mothers who are being educated simultaneously with their 
children have challenged teachers both inside and outside 
cooperatives, and have led to the present intensive study 
of the mother assistant’s role in one school. 

The procedures began with the preparation of instru- 
ments for recording the data: protocols prescribing de- 
velopmental activities for preschool children, scales for 
rating guidance contribution, guide sheets for recording 
communications between mother and teacher, and between 
mother and parent-teacher group. Research methods were 
selected from well-known sources: Vassar and Fels In- 
stitutes, and studies by Frank, Bain, Cattell, and Lippitt. 

An analysis of incidents observed at Playhouse tended 
to show mothers’ guidance close to “optimum” when com- 
pared to an “estimated optimum guidance” for each of the 
two groups of children in selected activities. Mothers’ 
expressions and teacher’s responses, examined for the 
total group and described for four mothers individually, 
revealed two basic patterns which characterized mothers 
as “leadership-supported” and “leadership-directed.” 
Essentially these patterns were born out in the sensitivity 
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of parent-teacher group response to mothers in the analy- 
sis of two different meeting processes and the communi- 
cations of the same four mothers with the group. 

The conclusions suggest that with commitment to the 
principles of “re-education” and “free acceptance” there 
is a tendency to inter-balance all relationships in this co- 
operative preschool, those between child and adult, be- 
tween mother assistant and teacher, and between mother 
and parent-teacher group. A contribution by mothers in 
educational guidance is implicit in the total balance be- 
tween “support” and “direction.” The “goal” of the prob- 
lem is in the “means.” 

By its awareness of the selected principles, the coop- 
erative parent-teacher group tends to become “self- 
selective,” and to make allowance for continuous inter- 
communication between participants, including children. 
The group extends this communication outside the cooper- 
ative by giving and receiving counsel. 

The implications for group process are synthesized in 
the ancient commandment “to love thy neighbor,” applied 
not as a sentimental slogan, but as a sense of acceptance 
between people which intermittently “supports” and “di- 
rects” the individual toward the group “good.” 

267 pages. $3.34. Mic 55-471 


GROUP STUDY VERSUS LECTURE- 
DEMONSTRATION METHOD IN PHYSICAL 
SCIENCE INSTRUCTION FOR GENERAL 
EDUCATION COLLEGE STUDENTS 


(Publication No. 13,352) 


John Noah Ward, Ph.D. 
University of Minnesota, 1955 


Major Adviser: Palmer D. Johnson 


Subject matter achievements of two general education 
college physical science classes under two different meth- 
ods are compared. 

In one, lecture-demonstration method, the instructor 
specified two objectives for all students: (1) recall- 
recognition of facts, principles, and symbols, (2) more- 
understanding of these; the instructor also assumed all 
responsibilities for class activities, the lectures and dem- 
onstrations, and for all grading of achievement of the two 
objectives, using as measuring instruments pencil-paper 
tests of his construction. 

In the other, group method, the same instructor pro- 
vided opportunities and the responsibilities for the students 
to formulate their own objectives, activities, and grading 
procedures; achievement of the two objectives was also 
measured with the same measuring instruments used in 
the lecture-demonstration method, with and without ten- 
sion regarding grades during the testing. 

Reliability and difficulty indices were estimated for all 
tests, and student samples and method procedures are de- 
scribed in detail. 

Analysis of variance and covariance was employed on 
the total scores achieved by the total samples to hold 
constant two initial measures of individual differences 
among the students, ACE-Q scores and pretest scores. 

Multivariate analysis of variance was employed on 
recall-recognition gain scores and more-understanding 
gain scores achieved by the total samples and their three 
sub-groups with respect to ACE-Q scores, the upper 27 





percent. Analysis of variance was also employed on the 
recall-recognition and more-understanding gain scores. 

A retest was administered six months later, and its 
results were similarly analyzed. 

The standard deviations of the distributions of each 
type of score achieved by all total samples and their three 
sub-groups were compared for significant increases or 
decreases between initial and final measures. 

Results: The lecture-demonstration method produced 
better immediate results with respect to more- 
understanding of facts, principles, and symbols than did 
the group method in the cases of those students who 
achieved below the upper quarter on the ACE-Q tests, both 
methods being of equal value for the upper quarter achiev- 
ers on the ACE-Q tests. 

The group method produced relatively longer-retained 
results with respect to the more-understanding items than 
did the lecture-demonstration method in the cases of those 
students who achieved in the middle one-half on the ACE-Q 
tests, both methods being of equal value for both the upper 
and lower quarter achievers on the ACE-Q tests. 

The group method resulted in greater expression of 
individual differences on the more-understanding items 
than did the lecture-demonstration method in the cases of 
the most capable students, while the lecture-demonstration 
method did so in the cases of the least capable students. 

The lecture-demonstration method resulted in greater 
expression of individual differences on the recall- 
recognition items than did the group method in the cases 
of the less capable students, both methods being of equal 
value for the best students. 

The presence of tension regarding grades during a test 
did not result in more understanding by any sample of stu- 
dents under either method. 
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THE FOUNDATIONS OF ARCHITEC TONIC 
DESIGN IN MODERN EDUCATION 


(Publication No. 13,299) 


Claude Arthur Winkelhake, Ph.D. 
Stanford University, 1955 


School buildings evolved through the ages on a basis of 
mere shelter. Many possibilities were overlooked or ig- 
nored, and the beginners of state education administration 
in America gradually altered the concept of mere shelter 
to “suitable shelter” during the last half of the 19th century. 
In the 20th century “form follows function” denoted the 
basic maxim of design in school architecture. Contempo- 
rary school designers, however, largely based their design 
procedures and solutions on “design expression” which led 
to picture-book and monumental architecture and to other 
extravagances. 

The main themes of education through the ages cen- 
tered around a formal approach to schooling and paralleled 
a long tradition of mind-body dualism. In the 19th century, 
concepts of individual freedom and social control, along 
with the conception of a psycho-physical (singular) organ- 
ism and the growth of child-study, formed a biological and 
social basis for 20th century education. The foundations of 
education today include a broad scientific knowledge of 
childhood. This knowledge translates into basic learning 
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and teaching concepts according to two fundamental aims: 
the social and the understanding aims of modern education. 
Learning takes place in “the child as a whole,” according 
to “the developmental task,” and “through activity and 
doing,” and these concepts, along with the aims and scien- 
tific foundations of modern education, imply new relation- 
ships and bases for school design action. 

In view of these new developments and possible rela- 
tionships, a restatement of the contemporary problems of 
school design becomes necessary. Appropriate defining 
relations between the dimensions of physical structure and 
the facts of childhood and school function must translate 
into contemporary school buildings which satisfy optimum 
child function and performance. The design interpretation 
of contemporary school function leads to a number of logi- 
cal inferences which require further validation in actual 
practice. Such inferences include the complete movable 
interior, many new functional teaching and working sur- 
faces, and optimum configurations of sound, heat, and light. 
They lead to the general hypothesis of comprehensive de- 
sign based on the reciprocal and relative relationships 
between human function and physical and social environ- 
mental factors. a 

The foundations of architectonic design in modern edu- 
cation imply a broadened scope for the future professional 
problems of school design. Today’s generalized concept of 
“comfortable shelter” is often contradictory to the aims, 
concepts, and science of modern education. A multidisci- 
plinary interpretation of total child and school function 
based on contemporary physical and social science could 
permit a more intentional satisfaction of the basic princi- 
ple that “school function determines school structure.” 
These new relationships need further verification through 
integrated studies and practices. Then, they can be brought 
together in intelligent school design translations and appli- 
cations on the basis of an optimum shelter principle. 

If the possible relationships between school function 
and school structure are brought together through a unified 
approach to concept building and professional practice, 
they will take on social value and be fruitful sources for 
all kinds of logical hypotheses. New sets of design princi- 
ples will rise out of an “educator-architect” team relation- 
ship based on human and education function as well as on 
economics and strength of materials. This team needs to 
take the principles developed in this dissertation and gen- 
erate a variety of particular applications for empirical 
testing in specific school situations. This will achieve a 
new content for the professional discipline of architectonic 
design in modern education. 
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THE DEVELOPMENT OF AN ATTITUDE-OPINION 
INSTRUMENT FOR EVALUATING THE 
EFFECTIVENESS OF FAMILY LIFE 
EDUCATION IN THE SECONDARY SCHOOLS 


(Publication No. 14,170) 


Dale La Verne Womble, Ed.D. 
The Florida State University, 1955 


Chairman: Earl Lomon Koos, Ph.D. 


PURPOSE 
This study was to develop an attitude-opinion survey as 
an evaluative instrument for courses in family living. 


METHOD OF RESEARCH 

The research involved a review and critique of past 
attempts at evaluation of family living courses, the devel- 
opment, testing for validity and reliability, administering, 
and analyzing of results of an attitude-opinion instrument. 

Two hundred and ninety-two statements relating to atti- 
tudes emphasized in standard secondary-school family-life 
textbooks were compiled for five areas of marital adjust- 
ment: (1) sex, (2) finance, (3) religion, (4) in-laws, and 
(5) social recreational-mutual friends. These statements 
were sent to fifteen family life educators for validation. 

The statements were judged by this panel as (1) excel- 
lent, (2) fair, or (3) worthless. Statements were judged 
according to whether they: 


1. could be applied to marriage adjustment; 
2. emphasized an attitude more than knowledge; 
3. were stated simply and were easily understood; 


4. could be answered from the same point of reference 
by all students; 


5. were cognitive on the senior level in high school; 


. were not too “loaded” with emotional charged words 
or phrases; 


. contained few contingent or conditional ideas; and 


8. contained few technical expressions or biased 
wordings. 


After this validation, one hundred statements (twenty 
in each of the previously mentioned five areas of marital 
adjustment) were selected. A schedule was used wherein 
students had to take a position on each value, indicating an 
intensity of opinion ranging from: (1) strongly agreeing, 
(2) tending to agree, (3) tending to disagree, to (4) strongly 
disagreeing. 

The instrument was used with seniors in two different 
high schools. The students taking the course in family 
life constituted the experimental group; these were 
matched for sex, age, social-class membership, and men- 
tal maturity with a control group which did not take the 
course. 

The reliability of the instrument was established by 
use of the split-half method and the Spearman-Brown 
formula, and was found to be .90. 

The significance of changes from the first to the sec- 
ond test were determined by use of the “t” test. 
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RESULTS 

The study disclosed that more attitudes found in family 
life textbooks were accepted by two experimental groups 
of high schools seniors after taking a family life course 
than by matched control groups which did not have the 
course. In one of the experimental groups the acceptance 
was statistically significant beyond the possibility of 
chance; in the other, there was evidence of an acceptance 
above the control group, but not to a sufficient degree con- 
sidered to be statistically significant. 

It was impossible to attribute the difference between 
the two high school experimental groups to any one factor 
since too little was known of possible differences in teach- 
ing methods. 


CONCLUSIONS 

The attitude-opinion survey is shown in this case to 
have merit in evaluating the effectiveness of marriage 
and/or family living courses. 

This method answers many of the objections to other 
methods. 





The attitude-opinion survey offers the school adminis- 
trator a technique for immediate use. 


RECOMMENDATIONS 
(1) That a more complete inventory of values, covering 
all areas of family living, be gathered. 


(2) That an equivalent instrument be constructed for 
each of these areas. 


(3) That the validity and reliability be established. 


(4) That the enlarged instrument be tested in a variety 
of sub-cultures. 


(5) That the instrument be used widely in order to es- 
tablish norms. 


That high school principals, rather than family life 
teachers, administer the instrument. 
198 pages. $2.48. Mic 55-474 
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STATISTICAL PROCEDURES FOR 
ECONOMICALLY IMPROVING AND 
CONTROLLING WORKER PRODUCTIVITY 


(Publication No. 13,995) 


James Reuben Thomen, Ph.D. 
Columbia University, 1955 


This is a report of research in the field of worker pro- 
ductivity. It is a contribution to the research currently 
being pursued on a wider front by Professor S. B. Littauer, 
Department of Industrial Engineering, Columbia University. 
Methods of measuring, improving, stabilizing (controlling), 
and predicting worker performance of repetitive operations 
have been investigated — demonstrating the necessity for 
and effectiveness of Statistical Control Methodology in 
optimizing worker productivity. The data utilized in the 
many analyses presented are the result of in-plant time 
studies and other observations made by the writer. 

The Analysis of Variance and Control Chart techniques 
are compared and show the superiority of the Control Chart 
technique in discovering sources of variability in worker 
performance and indicating appropriate corrective action 
required to improve and establish stability of the worker 
performance. Productivity improvement was obtained as 
the result of corrective action taken as indicated. 

Cost calculations are shown supporting the use of the 
Statistical Control techniques as an economical tool for 
improving industrial operations by indicating when and 
where appropriate corrective action should be taken. 

In other investigations, stability characteristics of con- 
secutive work performances as well as time-spaced work 
performances, for a variety of individual and group (assem- 
bly line) worker-paced jobs were studied. It is shown that 
worker productive rates are seldom found, initially, to be 
statistically stable; however, where corrective action was 
taken as indicated by the control chart criteria, stability 
was attained and mean worker performance time improved 
(lowered). Worker performance rates are shown to have 
below-the-mean runs which are characteristic of worker 
performance and not evidence of the existence of an “assign- 
able cause.” 

Recommendations for minimum numbers of observations 
necessary in order to economically provide satisfactory in- 
formation useful for (1) improving stability of productive 
rate, (2) improving worker performance time and (3) es- 
tablishing verifiable time standards for worker performance 
useful for predictive purposes, are made. 

The influence of conditions at the work place on worker 
productivity is shown, illustrating that standards for worker 
performance are Discovered Standards as differentiated 
from the Arbitrary Standards established by Conventional 
Time-Study Methods and the Universal Standards proposed 
by the “Standard-Data” group of writers. 

Considerable data is also presented in a detailed study 
of the uneconomic consequences of both the Conventional 
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Time-Study and “Standard-Data” procedures when applied 
to the problem of line-balancing. Several examples of the 
use of the Control Chart procedure in measuring and re- 
ducing worker delays are also presented. 

In summary, the Statistical Control Methodology is 
shown to be an economic means for controlling and im- 
proving worker performance of repetitive operations. 

393 pages. $4.91. Mic 55-475 
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THE DIRECTIONAL MEASUREMENT OF 
LATTICE DIMENSIONS IN CRYSTAL SYSTEMS 
AT ELEVATED TEMPERATURES 


(Publication No. 13,451) 


Robert Jennings Beals, Ph.D. 
University of Illinois, 1955 


The knowledge of the expansion of crystals at elevated 
temperatures is important in all branches of the ceramic 
industry. The measurement of thermal expansion by inter- 
ferometer or dilatometer is an integration of non-oriented 
expansions of several phases. X-ray back reflection meas- 
urements of the lattice parameters of crystals at elevated 
temperatures provide a simple and direct method of deter- 
mining the true thermal expansion of the material. The 
dilatations of the crystallographic axes may be resolved 
by this method and these data correlated directly with the 
structure of the crystal. 

A comprehensive literature review on the thermal ex- 
pansions of ceramic materials is presented. Information 
on the x-ray technique, x-ray cameras and applications are 
included in the review. 

A specially designed circular back reflection camera in 
conjunction with an electrically heated furnace capable of 
accurately maintaining temperatures in excess of 1200°C 
was used in this investigation. Back reflection patterns 
were made as the crystals were held at 1200°C, 1000°C, 
800°C, 600°C, 400°C, 200°C and at room temperature. 

The duplitized x-ray film for the seven determinations 

were analyzed and the’ distances between the back reflection 
Ka, lines were measured. From these data, using the Bragg 
equation, the changes in lattice spacings were calculated. 

Crystals representative of the seven crystallographic 
systems were studied. The crystals investigated were 
magnesia (cubic), corundum (hexagonal-rhombohedral), 
zinc oxide (hexagonal-hexagonal), rutile (tetragonal), mullite 
(monoclinic), spodumene (monoclinic), andalusite (ortho- 
rhombic) and kyanite (triclinic). Thermal expansion data 
on the cubic, hexagonal, rhombohedral and tetragonal crys- 
tals were determined while no data on the expansions of 
the orthorhombic, monoclinic or triclinic systems were 
obtained with the present technique. 
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The back reflection technique was used to study the 
thermal expansion characteristics of several common 
spinels and the alkaline earth oxides. The face-centered 
cubic spinels of magnesium aluminate, zinc aluminate, 
magnesium chromite and zinc chromite were synthesized 


and their thermal expansions measured by the x-ray method. 


The alkaline earth oxides magnesia (cubic), beryllia (hex- 
agonal), calcia (cubic) and strontia (cubic) were analyzed 
without difficulty using cobalt radiation. Baria (cubic) 
could not be tested with this radiation and the camera em- 
ployed. 

The thermal expansions determined by the x-ray back 
reflection method correlated closely with the data of other 
investigators. Expansion data were available at higher 
temperatures by this method than were normally possible 
with the interferometer or dilatometer. Since the x-ray 
method uses a powder sample, the directional thermal 
expansion by this means is more readily determined than 
by other means where several determinations on an accu- 


rately positioned single crystal would be necessary. 
116 pages. $1.45. Mic 55-476 


THE INFLUENCE OF INTERFACIAL TENSION 
ON THE BREAKUP OF A LIQUID 
INTO LIQUID JET 


(Publication No. 13,381) 


Robert Milton Christiansen, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. A. Norman Hixson 


The breakup of hydrocarbon liquid jets directed upward 
into previously saturated water phases has been studied at 
the critical flow rate which produces maximum interfacial 
area consistant with uniform drop size. A technique of 
shadow photography using a square glass column permitted 
accurate measurement of drop size distributions upon 
which interfacial area calculations were based. 

From theoretical considerations of jet stability, the jet 
velocity at the point of breakup was related to the wave 
celerity of a disturbance on the jet. For pure-solvent sys- 
tems jet velocity was found to be 2.33 times the computed 
wave celerity at the critical flow rate. The jet velocity 
was related to the nozzle velocity by empirically corre- 
lating the jet contraction with the reduced nozzle diameter. 
Reduced nozzle diameter was defined as the nozzle diam- 


eter divided by the system length parameter, 7 i555 ; 


where @ is the interfacial tension, 4Q is the difference in 
density between the two phases, and g is the gravitational 
constant. This parameter was derived from the hydro- 
dynamic considerations of both gravity and capillary waves 
on the stability of a horizontal interface when the more 
dense phase is above the less dense phase. 

Twelve solutes varying in nature from organic acids 
and alcohols to wetting agents were used to investigate the 
role of effective interfacial tension in the breakup of a 
toluene jet streaming into water. Experimental flow rates 
at maximum area were used to compute an effective wave 
celerity from which effective interfacial tension values 
were computed. These were related to the equilibrium 





interfacial tension values for the toluene-water system 
with and without the added solute by an effectiveness factor, 
defined as the fraction of the total interfacial tension 
change accomplished at jet breakup due to the solute. 

The results were presented as the effectiveness factor 
versus the number of carbon atoms in the “tail” portion 
of the solute molecule with parameters of the solute con- 
centration and solute “head” group type. The number of 
carbon atoms in the tail portion at an effectiveness factor 
of one was dependent upon the strength of the head group 
and the concentration of the solute, stronger head groups 
and higher solute concentrations producing effectiveness 
factors of one for molecules with longer tail groups. 

From these results the effect of certain solutes on the 
breakup of liquid into liquid jets can be estimated. 

132 pages. $1.65. Mic 55-477 


COMPOSITION CHANGE IN 
BINARY COMPONENT SPRAY VAPORIZATION 
AT ATMOSPHERIC PRESSURE 


(Publication No. 13,079) 


James Fleetwood Culverwell, Ph.D. 
Northwestern University, 1955 


The vaporization behavior of binary component sprays 
in heated air was studied in order to provide an under- 
standing of the mechanism of composition change of sprays 
with vaporization. Information on binary component sprays 
may be expected to indicate a method of attack on multi- 
component fuel vaporization. 

Experimental data secured for a binary spray of 67% 
by volume of orthodichlorobenzene in tetrachlorethylene 
thru a Spraying Systems Type 1/4 LN 4 Nozzle, when ex- 
trapolated to zero feed volume where all variables are at 
known initial values, permitted the construction of a vapori- 
zation-composition diagram from which the following in- 
ferences were made 


1. The change of residual spray composition with 
vaporization for a given binary is a function of only 
1. Initial feed composition 
2. Nozzle 
3. Chamber air temperature 
2. Other variables measured 
1. Feed temperature 
2. Feed pressure 
3. Nozzle to tray distance have the effect only of 
locating the position on the vaporization-composition 
curve but do not affect the shape of the curve. 


Assuming that the behavior of a spray would be the 
effects of each drop size added statistically in accordance 
with the size distribution and velocity distribution in the 
spray, rate equations were developed from heat and mass 
balances over an individual drop to predict drop vaporiza- 
tion and composition change during its trajectory from nozzle 
to collection tray. 

The changes in individual drops were computed in 2- 
centimeter increments along the drop trajectory. 

The calculated results for the binary based on the assump- 
tion of liquid diffusion controlling mass transfer indicate the 
smaller drops slowing down, increasing in temperature, 
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changing in composition and decreasing in radius more 
rapidly than larger drops. However, the agreement with 
the experimental results shown on a vaporization-compo- 
sition diagram indicates only initial agreement during the 
first five inches of nozzle to tray distance. For greater 
spraying distances the deviation is significant. 

Further experimental work to determine more precise 
values of 


1. Drop size distribution 
2. Liquid diffusion coefficient 
3. Initial drop velocity 


and recalculation might result in better agreement between 
calculation and experiment at larger than five inch dis- 
tances. For instance, a larger mean drop diameter in the 
spray and a larger liquid diffusion coefficient would tend 

to bring the calculated value at the ten inch distance closer 
to the experimental value. 

The calculations, experimental data and the recommen- 
dations for future work may serve as a basis for further 
work toward developing a fundamental basis for prediction 
of spray vaporization behavior. 

93 pages. $1.16. Mic 55-478 


SELF-DIFFUSION IN LIQUIDS: 
CONCENTRATION DEPENDENCE 
IN BINARY SOLUTIONS 


(Publication No. 12,991) 


Paul Amos Johnson, Ph.D. 
University of Washington, 1955 


The field of diffusion in binary systems of liquid non- 
electrolytes was reviewed and mathematical solutions to 
the diffusion equation, experimental techniques for meas- 
uring diffusion coefficients, and theories of liquid diffusion 
were summarized. Available diffusion data for binary non- 
electrolyte systems and self-diffusion data for single 
liquids were systematically compiled along with a review 
of the experimental methods used and probable precision 
of each of the previous investigations. 

A simple capillary diffusion cell technique combined 
with radioactivity measurements of small liquid samples 
with a Geiger-Mueller tube was used to measure self- 
diffusion rates of benzene, ethanol, and methanol tagged 
with carbon-14 in five binary organic liquid systems at 
25°C with an accuracy of five per cent. 

In the relatively ideal systems of benzene - carbon 
tetrachloride, benzene - chloroform, and methanol - ethanol, 
the self-diffusion coefficient varied approximately linearly 
with the molar composition, but the values for mutual and 
self-diffusion for the same liquid composition disagreed by 
as much as 15 per cent. In the non-ideal systems of ben- 
zene - methanol and benzene - ethanol, the two coefficients 
disagreed by twofold or more over much of the composition 
range. When the liquid being measured for self-diffusion 
was in dilute concentration, the two types of coefficients 
agreed within five to ten per cent in all the systems studied 
and within two per cent for one ideal system. 

A relation previously proposed that the self-diffusion 
coefficient is equal to the corresponding mutual diffusion 
coefficient when the latter is corrected for solution activity 





by dividing by the quantity (1+ 0 1n % /O@1n Nj ) was shown 
to be without experimental justification as mutual diffusion 
coefficients corrected for solution activity were as much as 
threefold greater than the corresponding self-diffusion 
coefficients. The more general relation between mutual 
and self-diffusion proposed by Lamm based on the exist- 
ence of two frictional forces in a binary system was shown 
to be approximately true for ideal systems if the forces 
were assumed to vary linearly with solution composition. 
The behavior of the non-ideal systems could be rational- 
ized with this theory if the forces were considered to be 
concentration dependent. 

The nature of the observed self-diffusion coefficients 
in both ideal and non-ideal solutions was discussed quali- 
tatively in terms of known solution behavior and applica- 
tions of self-diffusion coefficients were proposed. 

231 pages. $2.89. Mic 55-479 


CONDENSATION ON 
SINGLE LONGITUDINAL FINS 


(Publication No. 13,105) 


Ellis Merle Landsbaum, Ph.D. 
Northwestern University, 1955 


The increasing use of extended surface heat exchange 
apparatus in condensing service makes desirable a knowl- 
edge of the heat transfer characteristics of this type of 
surface. At present data are available only for tubes with 
transverse fins, although longitudinal fins are in extensive 
use. 

An apparatus was constructed to measure the condensa- 
tion of organic vapors on single longitudinal fins of rec- 
tangular cross-section. A theoretical equation was dervied 
and supported by the experimental data. The variables 
studied and their range were: 


h, - heat transfer coefficient between the vapor and 
the base of the fin, 160 to 460 Btu./nr. ft.” °F. 

T, - temperature difference between the base of the 
fin and the vapor, 23 to 80°F. 

Z - fin length, 8, 16, and 24”. 

b_ - half the fin thickness, 0.025, 0.035, and 0.0545”. 


A study of the condensation of methanol and trichlor- 
ethylene vapors on Type 302 stainless steel fins was made. 
The physical properties of the condensate that affect ho are 


l 
grouped (k* p*gH/ #)7 such that the ratio of methanol to 
trichlorethylene is 1.6. 


k - thermal conductivity of condensate, Btu./hr. ft. °F. 
p  ~- density of condensate, lbs./ft.° 

g  - gravitational constant, ft./nr.’ 

H - latent heat of vaporization, Btu./lb. 

ft - viscosity of condensate, lbs./ft. hr. 


Further, since h, enters into the fin equation given below 
1 


as h,? , this effect is reduced to 1.26. The physical proper- 
ties of many of the common organic chemicals place them 
in the range covered by methanol and trichlorethylene. Due 
to the relative narrowness of the range, the correlation as 
developed from the experimental data and theory can be ex- 
pected to hold for those compounds also. 
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The fins were all 1” wide and 24” long. The length 
was altered by insulating the upper portion of the fin from 
the vapors, allowing condensation to occur only on the 
lower uninsulated section of the desired length. Although 
the effect of K, the thermal conductivity of the fin, was 
not specifically studied, it and b always enter the theoreti- 
cal equation as the product, Kb, and therefore, the equa- 
tion can be expected to hold for fins of other materials 
and thicknesses. 

The theoretical development gave the following equation, 


Gd =2.14Z (Kbho) ? To ,; (1) 


1 

for values of (ho /Kb)? L=>2.0. L is the fin width in feet 
and q is the heat flow from fin to pipe in Btu./hr. Sta- 
tistical analysis of the experimental data supported the 
theoretical equation very weli. It is expected that this 
equation will hold as long as condensate flow does not 
enter the turbulent region. 

The heat transfer coefficient of the condensing vapor, 
h, , is a function of the temperature difference between 
the fin surface and the vapor. Equation (1) is almost iden- 
tical with the equation in which h, is constant throughout 
the fin area, not varying with temperature difference, 
giving values only 7% higher. Comparison of the two equa- 
tions allows a prediction of the probable effect of fin width, 
L, and for practical purposes, the following equation, 

1 


q, = 2.14 Z (kbh,)? T, tanh(h,/Kb)?L, (2) 


may be used to determine the capacity of longitudinal fins 


of rectangular cross-section in condensing service. 
67 pages. $1.00. Mic 55-480 


THE EFFECT OF STRESS DURING FORMING 
ON THE STRENGTH OF GLASS 


(Publication No. 13,518) 


Eugene Darrel Lynch, Ph.D. 
University of Illinois, 1955 


The purpose of this study was to determine the effect 
of mechanical stress applied during the drawing process 
on the level of strength obtained when fibers of large diam- 
eter were tested. The measurement of such associated 
properties as would assist in the evaluation of the effect 
was included. 

The samples used were fibers of diameters within the 
range of 0.043 to 0.050 inches drawn at a rate of 3 to 5 
inches per minute from 5/8 inch cane of Corning 008 soda- 
lime-silica glass. Samples were formed by down-drawing 
the cane using loads of from 100 grams to 8000 grams. 
For each load, temperature was adjusted so that the diam- 
eter of samples formed and rate of drawing was constant. 
All samples for strength measurements were annealed. 

The results showed that mechanical stress applied 
during forming had a great effect on the strength of the 
samples formed. Samples formed by using a 100 gram 
drawing load had an average tensile strength of 78,240 
p.s.i. and samples formed using an 8000 gram load had a 
strength of 126,910 p.s.i. The increase in strength as a 
result of variation in drawing loads was 62 percent. 

Measurement of strength was also made on samples 
that had been subjected to surface abrasion in order to ob- 





tain a standard surface condition. The increase in strength 
with increasing drawing loads was found to be 18 percent 
for abraded samples, showing that a great portion of the 
strength effect noted was connected with surface improve- 
ment during forming. 

For both annealed and unannealed samples, Young’s 
modulus and the modulus of rigidity decreased as the load 
applied during forming increased. The calculated values 
of Poisson’s ratio decreased with increasing drawing loads. 
Poisson’s ratio tended to be constant for the higher drawing 
loads indicating a definite relationship between the rates of 
changes of Young’s modulus and modulus of rigidity as a 
result of forming conditions. 

The conclusions drawn from this study were: 

1. The tensile strength of glass was very greatly af- 
fected by the conditions accompanying its forming. 

2. Strength measurements carried out on samples 
formed by pulling from cane under conditions of increasing 
load and decreasing temperature showed the tensile strength 
to increase with increase in drawing load. 

3. The effect of increasing tensile strength with in- 
creasing drawing load persisted after the fibers were 
abraded. 

4. The increased value of tensile strength with in- 
creasing form load could not be entirely accounted for by 
changes in surface during drawing. Improvement of sur- 
face was responsible for the larger part of the effect. 

5. The modulus of rigidity and Young’s modulus de- 
creased as the load applied during forming increased. 

The changes in properties noted in this study indicated 
a condition of stress not removed by annealing. Asa re- 
sult of maintaining a high stress on the glass during the 
process of drawing from a mobile condition to a rigid con- 
dition, the structural units are not able to assume their 
normal positions, and as a result are in a stressed condi- 
tion when the glass is cooled. The stresses set up in this 
process are not of a type that are removed by a normal 
annealing process, possibly a pre-stressed condition on 
atomic dimensions with the very small pre-stressed units 
uniformly distributed throughout the glass. The accumula- 
tive result of such stresses is an increase in the tensile 


strength of the glass. 
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VAPOR PRESSURE-TEMPERATURE CORRELATION 
FOR PETROLEUM HYDROCARBON MIXTURES 
IN VACUUM DISTILLATION 


(Publication No. 13,121) 


Remzi Nokay, Ph.D. 
Northwestern University, 1955 


Four different phases of the vapor pressure temperature 
correlation for petroleum hydrocarbon mixtures in vacuum 
distillation were studied. 

First the reasons for the temperature difference between 
the liquid and the vapor temperatures in a distillation flask 
were analyzed, some equations and methods were developed 
to calculate this difference, and a new flask was introduced 
to reduce the difference to a negligible amount. 

Then several methods were developed to calculate the 
normal boiling point from the boiling point at 10 mm Hg 
pressure. 
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An equation was derived for a Cox chart with continu- 
ously changing reference materials, several vapor pres- 
sure charts were outlined, and the difference of Esso and 
modified Cox charts was studied, using the vapor pressure 
equation of Thodos and the data of API project 44, as the 
basis. 

Finally some charts were prepared to convert the 
boiling point of a hydrocarbon mixture from one pressure 
to another at a certain volume per cent distilled point, for 
liquids and vapors, and an equation was developed to find 


the difference. 
116 pages. $1.45. Mic 55-482 


HEAT OF MIXING OF LIQUIDS 
(Publication No. 13,949) 


Harold William Schnaible, Ph.D. 
Purdue University, 1955 


Major Professors: J. M. Smith and H. C. Van Ness 


The present investigation was concerned with the deter- 
mination of the heats of mixing of five ternary systems: 
heptane-cyclohexane-benzene, heptane-cyclohexane- 
toluene, ethanol-cyclohexane-benzene, ethanol-cyclohexane- 
toluene, and methanol-benzene-hexane. It was desired to 
test the methods of prediction of (a) the heat of mixing of 
binary systems from physical data of the pure components 
and (b) the heat of mixing of ternary systems from the 
heat of mixing of the three binary systems. 

The measurements were made in an isothermal calo- 
rimeter which consisted of a 100ml Dewar flask fitted with 
a rubber stopper with four holes for inserting a Beckmann 
thermometer, heating wire, stirrer, and the tip of a 
jacketed burette. One of the components of the binary sys- 
tem whose heat of mixing was to be measured was added 
to the Dewar flask, the burette being filled with the other 
component. The room temperature was kept at 25 7 0.03°C.., 
and the temperature of the water bath supplying the 
jacketed burette was 25 * 0.01°C. The procedure in making 
a run consisted of adding the chemical from the jacketed 
burette to the component contained within the Dewar flask. 
For the systems used this addition caused a cooling effect. 
Sufficient heat was supplied by the heater wire so that the 
temperature remained constant. At various intervals the 
volume of the liquid added was determined by reading the 
burette, and the number of seconds that a constant watt- 
age was supplied to the contents of the flask was noted 
from a Clock which was synchronized with the switch which 
controlled the heat input. The source of electrical energy 
was six storage batteries connected in parallel and the 
current and voltage supplied were determined by means of 
a potentiometer and a standard resistance. The standard 
resistance and the heater wire were connected in series 
so that the voltage drop across the standard resistance en- 
abled one to calculate the current flowing through the 
heater wire. The value of this current times the potential 
drop across the heater wire gave the power input. The 
heat of mixing was determined by multiplying the time in 
seconds by the wattage input. Thus it was possible to deter- 
mine in one “run” a complete heat of mixing curve for any 
endothermic system. 





It was found that it was possible to determine the heat 
of mixing of a ternary system from experimental data for 
the three binary systems by means of an equation which 
was developed by Scatchard (J. Am. Chem. Soc. 74, 3721 
(1952). 


A Fi os 





= X,X,DAW,2(2x, - 1)” + x,X,DAW,3(2x, - 1)” 
+ X2X3) AWo3 (Xp - X3)” 


where 


AHi23 = heat of mixing of the ternary system in 


cal/mole 
X,X2X3; = mole fractions of components 1, 2, and 3 in 
the ternary mixture 
A,, = constants determined from the appropriate 
binary heat of mixing data 
=*xX2LA_ ‘ (xX, - Xp) “ 
we subscript and superscript indicating the num- 
ber of the term of the series and the exponent 
of the function being expanded w = 0, 1, 2, 3.... 


A Hi 


It was also found that although it was not possible to 
predict the binary data with certainty from the properties 
of the pure components, in general, on a volume basis, 
hexane, heptane, octane, and nonane gave approximately 
the same heats of mixing with chemicals such as benzene 


and toluene. 
147 pages. $1.84. Mic 55-483 


A NEW TYPE OF CALORIMETER FOR 
THE MEASUREMENT OF TRUE HEAT CAPACITY 
OF CERAMIC MATERIALS 


(Publication No. 14,058) 


Haven Sherman Skogen, Ph.D. 
Rutgers University, 1955 


An adiabatic calorimeter for the measurement of heat 
capacity of ceramic materials was developed. 

The instrument was specifically designed to use 
powdered samples, of 40 to 60 mesh, of from 400 to 600 
grams in weight because of the ease of sample preparation 
as opposed to those requiring a specially formed piece. It 
is useful in the temperature region of 80° to 400° Centigrade. 

Measurements were made with this calorimeter on both 
crystalline and glassy materials and compared with values 
from the literature. A mechanism was proposed which 
accounted for the behavior of boric oxide glass. 

The calculated possible error of the measurements was 
plus or minus 8%. It is believed that all measurements 
fall within this limit. 
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HEAT TRANSFER STUDIES IN 
GAS-SOLID FLUIDIZED BEDS 


(Publication No. 13,146) 


Ronald Victor Trense, Ph.D. 
Northwestern University, 1955 


Heat transfer coefficients were evaluated for a system 
of spherical solid particles fluidized in an air stream. 
The major controlled variables were air flow rate, particle 
diameter, and height of charge. The fluidized beds were 
screen supported in a 3.92-inch copper tube containing an 
axially mounted 1.25-inch-diameter heater which was 19.6 
inches long. Data were obtained both with and without a 
3-inch nonconducting extension on the inlet end of the in- 
ternal heater. The spherical beads used were glass and 
ranged in size from 0.0060 to 0.0437 inches in diameter. 
Superficial mass velocities of air ranging from 97 to 3940 
lbs/(hr) (ft? ) were used to fluidize beds whose unfluidized 
heights ranged from 3 to 18 inches. Measured heat trans- 
fer coefficients varied between 7 and 22 B.t.u./(hr.) (ft’) 
("F). 

A relatively simple heat transfer mechanism which in- 
volved a consideration of the actual mean velocity of air 
through the void spaces of the bed and a variation of parti- 
cle population within the bed was proposed. The equation 
representing the data of these studies with an average 
deviation of * 12% is: 


oe =O 41 
N., = 0.0178 Nn. 
where: 


Ns_ = Stanton number, h/C pGmax 

Nre = Reynolds number, DeGmax/p 

Lo = Length of heater covered by quiescent bed, 
inches (not to exceed 15.5 inches) 

D,-D,, = Hydraulic diameter, inches (diameter of the 
tube - diameter of the heater) 

Cp = Specific heat of the gas at constant pressure 

Gmax = Mass velocity of the gas based on considered 
mean free area, lbs/(hr)(ft’ ) 

D. = Equivalent or effective diameter of the 
fluidized system, ft 

m = Viscosity of the gas, lbs/(hr) (ft) 


The relationship for heat transfer from internal sur- 
faces located entirely within the denser phase of the fluid- 
ized bed is as follows: 


Nst = 0.042 Nr. ~°* 


This relationship was derived from that presented above by 
substituting the quiescent bed depth which was necessary to 
cover the heater. 


(L/D, = D,)”” 
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SOME CONDITIONS FOR 
STABILITY OF NETWORKS 


(Publication No. 13,460) 


Lloyd Orlando Brown, Jr., Ph.D. 
University of Illinois, 1955 


Under the assumption of lumped parameters of constant 
magnitude, the response of active or passive electrical 
networks may be represented by a set of linear differential 
equations having constant coefficients. For some networks, 
the response of the set of equations representing the net- 
work will be unbounded, despite the driving functions of 
the system. When this is true, the system is said to be 
unstable. Since the stability of the system is independent 
of the driving functions, a stable system may be defined in 
terms of the homogeneous set of equations. The definition 
of stability used in this thesis may be stated as follows: 

Definition: A system of differential equations may be 
said to represent a stable system if and only if all solutions 
to the homogeneous set are bounded and converge to zero 
as the independent variable approaches infinity. 

The purpose of this thesis is to examine a set of first 
order linear differential equations of the form 

dX 
Is + AX =O 
and to find, if possible, what conditions may be placed on 
the constant, square coefficient matrix A in order for the 
system to be stable under the given definition. 

It is shown that a sufficient condition for stability is that 
H = (A + A*)/2 bea positive definite matrix. That H, posi- 
tive definite, is a necessary condition can be shown only for 
the case where the coefficient matrix A is normal. If Ais 
non-normal, the existence of a set of equations having 
identically the same characteristic equation as the original 
set, but having a normal coefficient matrix on which the 
criterion may be applied is shown. Attempts to obtain this 
normal set yield a set of simultaneous quadratic equations 
which have no unique solution. 

It is further shown that for any set, the following neces- 
sary conditions must exist; both the determinant of A and 
the trace of A must be greater than zero. 

Since the response equations for electrical networks 
are, in general, of second order, a method of reducing 
such sets to the required form is also included. 

28 pages. $1.00. Mic 55-486 


ITERATIVE METHODS IN 
AMPLIFIER INTERSTAGE SYNTHESIS 


(Publication No. 13,258) 


George Athanasius Caryotakis, Ph.D. 
Stanford University, 1955 


In the design of staggered video amplifiers for specific 
amplitude or phase response, it is customary to so design 
the circuit that the gain function of the amplifier, a rational 
fraction in the complex frequency p, has no finite zeroes. 
This is expedient because there are well known locations 
in the complex plane on which the poles of an all-pole gain 
function may be placed in order to approximate the desired 
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response. An example is the half-circle pole arrangement 
of the Butterworth filter for maximally flat amplitude re- 
sponse. In all but some trivial cases however, practical 
low-pass interstage networks will not yield all-pole gain 
functions. Such finite zeroes as may be present must be 
eliminated by having them coincide with an equal number 
of poles on the complex plane. 

It can be demonstrated that this cancellation results in 
a loss of degrees of freedom which, in the case of design 
for amplitude response for instance, could be used to im- 
prove the gain-bandwidth factor of an amplifier. 

In this paper an iterative method is used to adjust the 
element values in a given amplifier network so that the 
desired response is obtained without pole-zero cancella- 
tion. Since the method involves the factorization of high 
order polynominals, a high speed electronic digital com- 
puter is required. The resulting designs are shown to have 
a distinct advantage over corresponding all-pole amplifier 
circuits. Designs of cascaded shunt-peaked stages are 
worked out for maximally flat amplitude or for linear phase 
response. In the maximally flat amplitude case the gain- 
bandwidth product of the amplifiers produced by this 
method is shown to approach the theoretical limits worked 
out by Bode and Hansen for this product. 

It is suggested that with the use of digital computers 
becoming more widespread iterative procedures could be 
used to advantage in the design of networks such as ampli- 
fier interstages where there are restrictions prohibiting 
the use of formal network synthesis methods. 

102 pages. $1.28. Mic 55-487 


MODE SOLUTIONS FOR RADIO WAVES 
SCATTERED BY METEOR TRAILS 


(Publication No. 13,269) 


Glenn Howard Keitel, Ph.D. 
Stanford University, 1955 


The observation of meteors by radio methods is of in- 
terest for three principal reasons: the study of meteors 
themselves; the study of the upper atmosphere; and the 
study of long distance radio wave propagation. With regard 
to the last aspect of meteor investigations, the forward 
scattering properties of meteor trails are especially im- 
portant since forward scattering by meteor trails may 
actually provide a reliable mechanism of long distance 
communication. 

The backward scattering of radio waves by an inhomo- 
geneous column of ionization produced by a meteoric parti- 
cle has been treated in many investigations which make as- 
sumptions with regard to column size, ionization density, 
type of reflection, and other factors. The electromagnetic 
fields scattered in forward directions have been considered 
in only one approximate solution, valid for only low density 
columns. 

In this dissertation, the exact evaluation of radio re- 
flections from inhomogeneous columns of ionization is in- 
vestigated by the wave matching technique. The method 
used to determine the reflection coefficients may be applied 
to any cylindrically symmetric distribution of ionization. 
The particular model chosen for study is a column in which 
the radial distribution of ionization is a Gaussian function, 





i.e., the distribution that results by diffusion from a line 
of ionization. The forward scattering characteristics of 
the column are discussed in detail. 

The differential equations which describe the electro- 
magnetic fields within the column of ionization for a nor- 
mally incident plane wave were integrated numerically on 
the National Bureau of Standards Western Automatic Com- 
puter at the University of California at Los Angeles. For 
each value of linear ionization density, column size, and 
collisional loss, the significant mode reflection coefficients 
were calculated at three matching radii. A comparison 
shows the size of the matching radius has a negligible ef- 
fect, providing the electron density at the matching radius 
is sufficiently low. The axial fields at the center of the 
column were calculated for both polarizations for low and 
high density columns. 

The exact reflection coefficients for a low density 
column, q = 10°° electrons per meter, are compared with 
approximate results obtained by electron scatter analysis 
for a parallel polarized incident wave and by the numerical 
solution of the dipole mode for a transverse polarized in- 
cident wave. The polar diagrams for the large columns 
agree within a few percent. The relation between echo 
duration and scattering angle obtained by electron scatter 
analysis was verified for parallel polarization. The polar 
diagrams of a high density trail and a metal cylinder of 
critical radius size are almost identical for parallel polari- 
zation, but are very dissimilar for transverse polarization. 
For high density columns, for example 10°° and 10°’ electrons 
per meter, the forward scattered signal shows a consider- 
able increase as the column expands. This gives a theoreti- 
cal basis for the observed relation between echo rate and 
echo amplitude for forward scattered meteor echoes as 
compared with the relation for backward scattered echoes. 

The numerical integration method used is of a very 
general nature and is applicable to the study of many dif- 
ferent ionization distributions. Other column models, in 
which the radial distribution of ionization might be described 
by exponentials, polynomials, or just a differential equa- 
tion, could be treated with equal facility. Because of the 
considerable computer time required, this method is not 
economical for columns with ionization densities greater 
than 10°’ electrons per meter or sizes greater than about 
kr, = 4.0. An extension of the geometrical optics type of 
approach is needed to investigate the very large columns. 

110 pages. $1.38. Mic 55-488 


THE ASYMPTOTIC SOLUTION FOR 
THE CURRENT INDUCED ON 
CONDUCTING SURFACES 


(Publication No. 13,112) 


Paul Eugene Mayes, Ph.D. 
Northwestern University, 1955 


The asymptotic-series solution of Maxwell’s equations 
is investigated as a means for approximating the current 
which is induced on a curved perfectly conducting scatterer 
placed in a short-wavelength electromagnetic field. The 
substitution of a series in negative integer powers of 


jk (j= - 1, k =? ”/wavelength) into the vector wave 
equation yields a system of differential recurrence relations 
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which relate higher order coefficients to those of lower 
order. The first-order (zero-wavelength) approximate 
solution of Maxwell’s equations is identified as that which 
is derived by the methods of geometrical optics. 

A convenient notation is introduced for the expression 
of Snell’s and Fresnel’s laws at the surface of a perfectly 
conducting plane. The zero-wavelength fields are charac- 
terized by three vector quantities; the electric vector, the 
magnetic vector, and the gradient of the phase function. A 
single dyadic operator can be used to express the trans- 
formation of each of these vector fields at the conducting 
surface. The use of this notation leads directly to the 
generalization of these laws to the reflection of zero-wave- 
length fields from curved surfaces. The variation in the 
amplitude of a reflected electromagnetic wave is derived 
for the zero-wavelength case. The amplitude variation 
after the reflection of various types of waves from curved 
surfaces is discussed. 

The general asymptotic expansion for the induced cur- 
rent is applied to the problem of the scattering of a plane 
wave from a circular cylinder. Limitations of the method 
are demonstrated in this problem since the shadow region, 
where the asymptotic series yields no information, is 
quite important. 

The problem of cylindrical reflectors in the presence 
of a source of cylindrical waves is also considered. Asymp- 
totic expressions for the induced current density on such 
a reflector are determined for the cases of longitudinal 
and transverse polarization. The results of experimental 
measurements of the reflected field for such a problem 
are presented and the relationship to the asymptotic solu- 
tion for the induced current is discussed. 

The current induced when plane waves are scattered 
from the convex side of a parabolic cylinder is determined 
for the case of incidence along the axis of symmetry. It 
is shown that the asymptotic form of the distribution to 
second order terms is the same as the first order distri- 
bution predicted by geometrical optics. This result is in- 
dependent of the polarization of the illuminating wave. 
However, there is a phase difference between the first- 
and second-order currents which is constant over the sur- 
face but depends upon the ratio of focal distance to wave- 
length. The magnitude of this phase difference is inde- 
pendent of the polarization of the incident wave, but the 
sense of the difference depends upon the polarization. The 
current induced on the concave side of a directive line 
source of cylindrical waves is also obtained for both longi- 
tudinal and transverse polarization. 

The derivation of the asymptotic series is presented for 
the current induced when spherical waves are scattered 
from surfaces of double curvature. 

The asymptotic series approach offers several advan- 
tages over the classical methods in those problems of elec- 
tromagnetic scattering where the former method is com- 
pletely applicable. The asymptotic series method does not 
involve the definition and computation of special functions 
which arise from the solutions of the wave equation in spe- 
cial coordinate systems. The asymptotic method is appli- 
cable to any reflecting contour whether or not it coincides 
with the coordinate curves of a system in which the wave 
equation is separable. The results of the asymptotic meth- 
od are expressed in terms of coefficients which have physi- 
cal significance (such as the curvature of the reflecting 
surface) so that interpretation of the effect of varying these 
quantities is readily inferred. 
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THE SOLUTION OF ELECTRICAL NETWORKS 
IN TERMS OF SUBNETWORKS 


(Publication No. 13,529) 


Edward Lawrence McMahon, Ph.D. 
University of Illinois, 1955 


The properties of an electrical network G composed of 
two subnetworks Ga and Gp are investigated, where Gy 
and Gp have n vertices in common but no elements in 
common. 

The effect of Gp on the behavior of Gag is completely 
determined by a set of (n-1) currents or voltages associ- 
ated with the division between the subnetworks. If one of 
these sets is known, the element currents and voltages of 
Ga may be determined without knowing or solving for any 
other quantities associated with Gp. 

The mesh system of equations for G may be transformed 
in such a way that Gp is replaced by an equivalent subnet- 
work containing no circuits; this transformed set yields 
the same solution for Gag as the original set of mesh equa- 
tions. 

By a further transformation, Ga may be replaced by an 
equivalent subnetwork containing no circuits. Solution of 
the resulting set of (n-1) equations yields a set of (n-1) cur- 
rents sufficient to determine the behavior of Ga, as men- 
tioned above. 

The equivalent subnetworks derived for Ga and Gp have 
the same input and transfer impedances and open-circuit 
voltages, referred to the n common vertices, as do the 
original subnetworks. 

By a closely analagous process, the node system of 
equations for G may be transformed in such a way that Gp 
is replaced by an equivalent subnetwork whose only vertices 
are the n common vertices; this transformed set yields the 
same solution for Ga as the original set of node equations. 

By a further transformation, Ga may also be replaced 
by an equivalent subnetwork whose only vertices are the n 
common vertices. Solution of the resulting set of (n-1) 
equations yields a set of (n-1) voltages sufficient to deter- 
mine the behavior of Ga, as mentioned above. 

The equivalent networks for Ga and Gp derived in this 
case have the same input and transfer admittances and 
short-circuit currents, referred to the n common vertices, 
as to the original subnetworks. 

37 pages. $1.00. Mic 55-490 


A JUNCTION-TRANSISTOR 
HIGH-FREQUENCY EQUIVALENT CIRCUIT 


(Publication No. 13,275) 


Robert David Middlebrook, Ph.D. 
Stanford University, 1955 


A new junction transistor equivalent circuit, derived 
from theoretical principles and valid up to and beyond the 
alpha cut-off frequency, is presented. Two main results 
are achieved: first, it is shown how the behavior of a prac- 
tical transistor depends on the geometry and physical 
properties of the transistor materials (of use to transistor 
designers); second, it is shown how the element values in 
in the practical equivalent circuit may be determined 
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numerically from six measurements made on a completed 
transistor (of use to circuit designers). 

Following already-published work, the initial equiva- 
lent circuit for a junction transistor is set up in a way 
which shows the base resistance and collector space- 
charge capacitance explicitly. However, this equivalent 
circuit is not in a form in which the external behavior of 
the transistor as a circuit element is apparent, nor is it 
in a form in which the value of each element can be easily 
determined from measurements made on the transistor, 
nor in a form in which the relative importance of each ele- 
ment is obvious. 

In order to present the equivalent circuit in a more 
convenient form, in which the above disadvantages are 
overcome, it is desirable to absorb the base resistance and 
the collector space-charge capacitance into four short- 
circuit admittances which represent the complete practical 
transistor. The necessary transformations constitute the 
core of the work described. It is shown that each resulting 
admittance can be represented by a network of lumped ele- 
ments each of which is constant with frequency. The trans- 
formation procedure differs somewhat between the grown- 
and fused- junction types of transistor construction. In 
both cases, the value of each element in each final admit- 
tance is given in terms of the physical constants of the 
transistor. 

A procedure is then developed for obtaining the numeri- 
cal value of each element in the final equivalent circuit 
from six measurements made on the completed transistor. 
A set of working formulas for use in practical applications 
is given. The equivalent circuit thus obtained is valid up 
to and beyond the alpha cut-off frequency, and enables the 
performance of the transistor to be predicted throughout 
its useful range from a limited number of practical meas- 
urements. 

The final equivalent circuit takes into account collector 
space-charge capacitance, collector space-charge-layer 
widening, and base resistance. The results are obtained for 
the grounded-base connection, but are easily modified for 
grounded-emitter or grounded-collector configurations. 

In order to verify the theory, the equivalent circuit ele- 
ment values obtained for a number of commercial transis- 
tors of various makes and types were used to calculate the 
real and imaginary parts of each of the four admittances 
as functions of frequency. The predicted values were then 
compared with the actual values found by direct measure- 
ment. Excellent agreement was obtained for fourteen of 
the fifteen transistors tested. It is concluded that the work 
described in this study is substantiated both qualitatively 
and quantitatively by experiment. 
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CONTRIBUTIONS TO THE STUDY OF 
THE POLARIZATION OF 
VERTICAL INCIDENCE RADIO ECHOES 
FROM THE IONOSPHERE 


(Publication No. 13,286) 
William Snyder, Ph.D. 
Stanford University, 1955 


The problem of the polarization of echoes reflected at 
vertical incidence from the ionosphere is studied. A 





general expression for the magneto-ionic characteristic 
polarizations of an homogeneous medium containing several 
types of charged particles is presented. General charts 
relating parameters of the ionization density and collision 
frequency to the characteristic polarizations are presented. 
A nomogram relating the normalized parameters of the 
charts to the charge density, magnetic dip angle and gyro 
frequency for the case in which the charged particles con- 
sist only of electrons is presented. The limiting polariza- 
tion theories of Foersterling and Budden are given for 
reference. 

Measurements of limiting polarizations in the four to 
seven megacycle region were made using a simple rotating 
loop technique. The data are presented. The experimental 
results differ from those predicted by limiting polarization 
theory in that the axis ratios are between about 0.5 and 
0.8, the tilt angles frequently lie in the wrong quadrant, 
and there is evidence that the upper echo consists of a 
mixture of two components. 

Measurements of limiting polarization at 100 kc and 
310 kc were made using crossed dipole antennas and two 
receiving channels. The results at 100 kc indicate that the 
echo polarization is independent of the transmitted polari- 
zation. It seems to be a magneto-ionic extraordinary ray 
(using Bookers’ definition of the extraordinary). 

At 310 kc, two echoes are returned but they do not have 
reciprocal polarizations. In fact, they both have polariza- 
tions predominantly characteristic of the extraordinary 
ray. A cork-screw display which shows the exact time 
variation of the polarization of each pulse is illustrated. 
On this presentation, each 310 kc echo is seen to contain 
portions which have ordinary polarization and portions 
which have extraordinary polarization. 

The value of polarization measurements in ionospheric 


researches is brought out. 
215 pages. $2.69. Mic 55-492 


THE EFFECT OF EDDY CURRENT ON 
THE BEHAVIOR OF MAGNETIC AMPLIFIERS 


(Publication No. 13,957) 


John Charles Travis, Ph.D. 
Purdue University, 1955 


Major Professor: E. M. Sabbagh 


This thesis analyzes the transient and steady-state 
behavior of typical self-saturating magnetic amplifier 
circuits. The standard single core, doubler, center-tapped, 
and half-wave bridge circuits are considered. A rectangu- 
lar core characteristic, such as that of Deltamax, is em- 
ployed for all cases. 

A sharp distinction is made between the d-c hysteresis 
loop and the a-c hystero-eddy loop for the core. Eddy 
currents in the core cause the a-c hystero-eddy loop to 
be wider than the d-c hysteresis loop. Experimentally it 
appears that these eddy currents are proportional to the 
square root of the operating frequency. While this square 
root relation is approximate, it seems to be easier to 
manipulate in mathematical developments than any other 
logical assumption, and it gives very good results. 

In certain circuits it is shown that the eddy current 
magnitude is limited to a value less than the normal value 
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at the operating frequency. This is interpreted to imply 
that the flux change in the core is taking place at a slower 
than normal rate; specifically, at a lower than normal 
frequency as given by the square root eddy current versus 
frequency relation. In many circuits this abnormal fre- 
quency of flux change is very important to accurately 
visualize the behavior of the circuit. Circuits having high 
control resistance are particularly affected. 

Analytic expressions are developed for the amount of 
flux reset and for the load current, with resistive loads. 
In some cases, notably those involving a-c signals, the 
equations must be solved by a trial and error technique. 
Typical examples are solved. The effect of leaky recti- 
fiers can also be analyzed, but the technique is time con- 
suming. Nevertheless, consideration of the eddy current 
allows one to correctly visualize the operation of certain 
circuits. 

The jump phenomena observed in obtaining transfer 
curve data can be explained by the eddy current relations 
presented. Also an interesting analysis for the resetting 
action of a half-wave bridge is presented. 

Experimental waveshapes and transfer curves check 


the theoretical calculations very well. 
212 pages. $2.65. Mic 55-493 


VARIATION OF THE VIRTUAL HEIGHT 
OF THE IONOSPHERE AT SUNRISE 


(Publication No. 13,295) 


Bernard A. Wambsganss, Ph.D. 
Stanford University, 1955 


The research reported here was undertaken to deter- 
mine what physical processes are active in the ionosphere 
at sunrise. Identification of these processes would greatly 
enhance our understanding of the formation of the iono- 
sphere. 

Part I of the report presents samples of unique experi- 
mental data obtained during six years of observation. 
These were recorded on frequencies from 100 to 1120 kc 
with a majority in the range 310-350 kc. Pulse techniques 
were used and the data recorded on 16-mm film. The re- 
sult was a continuous plot of virtual height versus time. 

The early morning records on 310-350 kc frequently 
show E- and F-layer reflections simultaneously. Con- 
siderably before the time of ground sunrise a trace ap- 
pears at or near the F-layer. This trace, believed to rep- 
resent the first formation of new ionization in the region, 
progresses downward in either a continuous or stepwise 
manner to the approximate height of the nighttime E-layer. 

Related studies by other authors are discussed in 
part I. It is suggested that the only paper in disagreement 
with the present study contains a basic error in analysis. 

Part II consists of a theoretical analysis of the E region 
sunrise experimental data, and offers a suggested explana- 
tion of them. The problem is approached by first making 


computations for noontime when equilibrium conditions pre- 


vail in the E region. The best available information, in- 
cluding rocket data, is used. It is suggested that the noon 
layer is formed primarily by XRay photoionization, al- 
though ultraviolet photoionization of O, makes a small con- 
tribution in the lower E region. 





A similar computation is made for the sunrise period. 
As a result it is suggested that the processes active at 
noon are ineffective in producing the sunrise effect. 

Photodetachment is next scrutinized but is shown to be 
too rapid to account for the experimental observations. 
Therefore an intermediate energy level process is sought. 
The photoionization of nitric oxide by Lyman Alpha radia- 
tion is such a process. An assumption of about 10° nitric 
oxide molecules per cubic centimeter at a height of 130 km 
is shown to be sufficient to account for the observed sun- 
rise effect on a day of low solar activity. 

Spectral analyses of the night sky light place an upper 
limit of 1 x 10*' per cubic centimeter on the density of 
nitric oxide and 5 x 10'’ on the total number of nitric oxide 
molecules per square centimeter column of atmosphere. 
These restrictions do not preclude the possibility of the 
assumed density at 130 km. 

A computation of the rate of production of ionization 
by photoionization of nitric oxide yields an acceptable value 
agreeing with the empirical data. It is therefore suggested 
that photoionization of nitric oxide by Lyman Alpha radia- 
tion is the active process in the E region sunrise effect. 

For future studies it is proposed that a frequency near 
400 kc would produce more plentiful sunrise data because 
the ability to see through the E-layer would be enhanced. 
This frequency is low enough to be sensitive to slight 
changes in electron density occurring during the sunrise 
period. A further proposal is made that a correlation 
between the occurrence of E region sunrise effects and 
solar activity figures should be sought because Lyman 
Alpha radiation is extremely sensitive to solar activity. 

115 pages. $1.44. Mic 55-494 


ENGINEERING, HYDRAULIC 


MEASUREMENT OF FLOW CHARACTERISTICS 
BY THE HOT-FILM TECHNIQUE 


(Publication No. 12,905) 


Sung-Ching Ling, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Chia-Shun Yih 


A practical precision instrument for the study of turbu- 
lent flow phenomena in supersonic fields, in high-tempera- 
ture gas fields, and in water has long been in critical 
demand. This demand is fulfilled by the development of a 
new type of sensing element which will be designated as 
the hot film. This element possesses many desirable 
characteristics such as high mechanical strength, good 
dynamic response, long life, high signal sensitivity, and 
high temperature stability. All these characteristics are 
prerequisite to its successful applications in the afore- 
mentioned flow fields. 

The dynamic and static heat-transfer characteristics 
of the hot film have been investigated, both analytically 
and experimentally. An instrument which operates this 
sensing element on the constant-temperature principle 
has been built. Theories of equipment design, operational 
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procedures, and computational steps to obtain the various 
flow characteristics are explained. Finally, some sample 
measurements have been taken to demonstrate the art of 
hot-film anemometry. 

It is believed that this durable and versatile hot-film 
anemometer will in the future replace the fragile hot-wire 
anemometer as an efficient all-round turbulence-measuring 
instrument. 105 pages. $1.31. Mic 55-495 


A STUDY OF THE MECHANICS OF 
DEGRADATION OF A BED OF 
UNIFORM SEDIMENT IN AN OPEN CHANNEL 


(Publication No. 13,351) 


Edwy Roy Tinney, Ph.D. 
University of Minnesota, 1955 


The principal objective of this thesis is the development 
and verification of a differential equation defining the 
process of degradation of a stream bed when the movement 
of sediment is arrested. In the course of the development 
several incidental results relating to the mechanics of 
sediment transportation are obtained. 

The development of the differential equation of degrada- 
tion is accomplished by combining an equation of continuity 
for sediment together with the well known equation of grad- 
ually varied flow. The equation of continuity relates the 
rate of change of the bed elevation to the longitudinal 
gradient of the rate of sediment transportation. The final 
differential equation has the two independent variables x 
and t, and two dependent variables y, the depth of flow, 
and Z, the elevation of the bed. 

The determination of a particular degradation process 
is accomplished by solving this differential equation by a 
step-by-step procedure beginning with the initial conditions 
and ending when sediment is no longer being transported. 
As a check on this procedure and on the validity of the dif- 
ferential equation developed, a complete degradation proc- 
ess, aS measured in a laboratory flume by C. T. Newton, 
is computed. The agreement between the measured and 
computed results is sufficiently close to verify the analysis. 
It must be pointed out, however, that many of the vagaries 
of the behavior of natural streams have been omitted by 
the idealizations necessary for the development. 

Two additional studies are made as an adjunct to the 
main objective. The first is a comparison of the two funda- 
mental approaches to the determination of the rate of sedi- 
ment transportation. By rearranging the terms in tne 
equations developed by Einstein, which are based on proba- 
bility theory, a graph is obtained of the rate of sediment 
transportation of a particular grain size as a function of 
the shear on the grains. This graph is then compared 
directly with that obtained by the usual tractive force for- 
mula based on Du Boys principle. The similarity is quite 
remarkable. Furthermore, a direct comparison of the 
critical tractive force, as defined in the tractive force 
theory, is made with the shear computed by Einstein’s 
theory for rates of movement of 1 and 5 pounds per foot per 
hour. Here again the two approaches are shown to give 
similar results. 

The second additional study is on the roughness coeffi- 
cient that enters into the equation of varied flow. A coeffi- 





cient based on Manning’s ‘n”. ney , is shown to be 
equal to 5.14 times Reynold’s number to the -1/2 power, 
for laminar flow. In turbulent flow over unriffled beds 
there are two regimes, “shallow” and “deep”, both being 
“rough” in the usual sense of pipe flow. When the bed is 
riffled it is shown that the total roughness coefficient in- 
creases such that the square of the total is equal to the sum 
of the squares of the roughness coefficients attributable to 
the grains and sediment waves separately. Finally, the 
roughness coefficient of the sediment waves alone is shown 
to be proportional to the square root of the steepness of 


the sediment waves. 
100 pages. $1.25. Mic 55-496 
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HEAT TRANSFER FROM 
A HEATED FLAT PLATE 
TO A SPRAY OF WATER 


(Publication No. 13,908) 


John Martin Batch, Ph.D. 
Purdue University, 1955 


Major Professors: W. L. Sibbitt and O. W. Witzell. 


An investigation was made of the heat transfer from a 
heated flat plate to a spray of subcooled water when the 
spray was impinging upon the plate. 

The test section consisted of a 0.005 inch thick platinum 
plate which was electrically heated. The heat transferred 
from the test section was determined by measuring the 
power input to the plate. 

The temperatures of the test section were determined 
by treating the platinum heating surface as a resistance 
thermometer. Temperatures were varied from 100 to 
1600 F. 

Heat fluxes up to 250,000 B/hr/ft” were measured in the 
nucleate boiling region and to 270,000 B/hr/ft” were meas- 
ured in the film boiling region. 

Heat transfer coefficients up to 1500 B/hr/ft °F were 
measured in the nucleate boiling region and to 240 B/hr/ft’ 
°F were measured in the film boiling region. 

Spray flow rates were varied from 20 to 1753 lb/hr/ft’. 

103 pages. $1.29. Mic 55-497 


AN APPLICATION OF EXPONENTIALS 
AND THE COMPLEX PLANE 
TO THE KINEMATICS OF LINKAGES 


(Publication No. 13,110) 


George Henry Martin, Ph.D. 
Northwestern University, 1955 


Displacements, velocities and accelerations of mechanical 
linkages having plane motion are treated. The work of pre- 
vious investigators has in general followed the trigonometric 
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approach. Commonly, however, this has lead to very cum- 
bersome mathematical expressions which are not conven- 
ient for computational use. In this dissertation it is shown 
that these quantities can be found analytically in a direct 
and concise manner by means of the geometry of the com- 
plex plane. 

The study consists of four main sections. In Section l, 
general expressions in exponential form are derived ex- 
pressing the relative position, velocity and acceleration of 
two points moving in a frame of reference and having the 
most general motion relative to one another. Later these 
expressions are adapted to a series of points lying on a 
kinematic chain, each point in the series having a pre- 
scribed motion relative to the preceding point in the series. 

In Section 2, ordinary trigonometry and successive 
partial differentiation are used to obtain expressions for 
the angular positions, velocities and accelerations of the 
various links in a kinematic chain in terms of the angular 
position, velocity and acceleration of the driving member. 
Though the four-bar linkage, slider crank mechanism and 
shaper mechanism are conveniently analyzed in this man- 
ner, it is pointed out that in general the trigonometric ap- 
proach is not practical for mechanisms having more than 
about four links, because the resulting expressions become 
cumbersome for computational use. In addition, it is ex- 
plained how the general exponential equations developed in 
Section 1 can be used to obtain the linear velocity and ac- 
celeration for any point lying on a linkage. 

The analysis presented in Section 3 uses exponentials 
exclusively and has been called the Relative Position Meth- 
od because it affords a solution to the velocities and accel- 
erations based merely upon a knowledge of the velocity and 
acceleration of the input link, or links, and the dimensions 
and angular positions of all the members. The method is 
- general in its application, and it is believed to provide a 
complete solution for any mechanical linkage. It is shown 
how any mechanism may be regarded as consisting of one 
or more of three basic types. The general equations for 
position velocity and acceleration vector developed in 
Section 1 are then adapted to each of these. The resulting 
expressions relating the angular velocities and accelera- 
tions of the various links to those of the input link are con- 
cise and convenient for computational use. Further, it is 
explained how the method will give a direct solution, not 
only for the angular velocities and accelerations, but also 
for the linear velocity and acceleration of any point lying 
on the linkage regardless of the number of links contained 
in the mechanism. Numerous numerical examples including 
a complex linkage are contained in the appendix. 

Section 4 deals with the application of position vector to 
some problems of displacement. Machine parts having 
relative displacements which are complicated in nature and 
which cannot be solved directly by trigonometry can fre- 
quently be expressed rather simply in exponential form. 
As an illustration, the undercutting of involute gears is 
analyzed. The involute profile on the gear and the path 
(trochoid) which the tip of the cutter describes on the gear 
blank are each expressed in exponential form, and it is 
shown how their point of intersection is found. Thus the 
amount of the theoretical tooth profile that is removed is 
computed. Solutions to the amount of undercutting produced 
by both a gear generator of infinite pitch radius (hob) and 
one of finite pitch radius (shaper) are presented. 

127 pages. $1.59. Mic 55-498 





DETERMINATION OF CONFIGURATION FACTORS 
FOR SOLID-TO-SOLID RADIATION 
BY USE OF MODEL CHAMBERS 


(Publication No. 13,994) 


Peter Louis Tea, Jr., Ph.D. 
Columbia University, 1955 


A model method was developed to determine the geo- 
metric factors which must be known in order to utilize the 
Stefan- Boltzmann equation to solve for the transfer of heat 
by the mechanism of solid-to-solid radiation. Situations 
may be simulated which comprise a plane source of radia- 
tion which is uniform and perfectly diffuse, and one or 
more receiving surfaces having any desired geometry 
with respect to the source. The technique is suitable both 
for blackbody receivers and for configurations in which 
interreflections occur. Problems in lighting design may 
also be handled. 

Light, of roughly the visible wavelength range, serves 
as radiation in the model. The source is of novel design, 
and closely approximates a uniform, perfectly diffuse 
plane source of any shape. A disk source of about 30 in. 
diameter is the maximum size that can be accommodated. 

The detector unit consists essentially of a 3 in. diam- 
eter receiving sphere of unique design, used in conjunction 
with a photomultiplier tube. For most purposes, the de- 
tector unit has a negligible cosine error. Readings are 
taken with the entrance hole of the receiving sphere posi- 
tioned successively at evenly spaced viewing locations, 
which are provided in the receiving surfaces of the model. 

The receiving surfaces of the model may represent 
blackbodies, in which case they are covered with black 
velvet, or may be adapted to represent almost any desired 
reflectivity. The reflectivity may vary, either continuously 
or discontinuously, over any receiving surface. 

Known values of configuration factors, obtained mathe- 
matically and available in the literature, were checked 
experimentally for a cubical chamber with the floor as 
source and the walls and ceiling as blackbody receivers. 
Here, maximum departure from true value was 3-1/2 per 
cent. Also investigated was a problem involving inter- 
reflections within a finite right circular cylinder having a 
nonreflecting source at one end and open at the other end, 
with wall reflection perfectly diffuse. The experimental 
data were found to be in excellent agreement with calcu- 
lated results. An increment method of solution was formu- 
lated to obtain the calculated results. 

The theory on which the model method is based is fully 
developed. Sources of error are discussed, and suggestions 
for minor improvements are set forth. In an appendix there 
is derived an expression for the optimum size of entrance 
hole in an integrating sphere for use in illumination meas- 
urements. A second appendix presents the theory for a 
proposed integrating sphere for use in illumination meas- 
urements in which the interior of the sphere is devoid of 


screens or other elements. 
137 pages. $1.71. Mic 55-499 
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INFRARED EMISSION SPECTRA OF 
MULTISTAGE HYDROCARBON FLAMES 


(Publication No. 13,958) 


Kenneth Wark, Jr., Ph.D. 
Purdue University, 1955 


Major Professor: John T. Agnew 


Infrared emission spectra of two stage hydrocarbon 
flames have been recorded to ascertain the transient mo- 
lecular species that are present in a low temperature 
chemical reaction mechanism. Sodium chloride and lithium 
flouride prisms were used in a double pass monochromator 
to resolve the emission bands of flames produced ina 
flat flame burner. Flame velocities and fuel-air ratios 
for various types of hydrocarbon flames were also meas- 
ured, as well as the absorption spectra of the fuels used. 

Emission spectral bands were identified by comparison 
with tabulated molecular absorption data. 

The results have shown that among the intermediate 
products are possibly aldehydes, acids, peroxides, unsatu- 
rates, alcohols, carbon monoxide and carbon dioxide, and 
water vapor. Although no quantitative values were ob- 
tained, the qualitative measurements are in agreement 
with previous chemical analyses. It is significant to note 
that the emission bands varied considerably with the fuels 
under consideration. 

Incipient formation of cool flames for fuel-air mixtures 
of diethyl ether, heptane, and acetaldehyde occurred be- 
tween 17 and 21 per cent fuel by weight. 

Cool flame velocities based on the entering fuel-air 
mixture temperature varied from two to six centimeters 


per second for the three fuels. . 
82 pages. $1.03. Mic 55-500 


VISCOSITY DETERMINATIONS FOR 
SEVERAL FLUORINATED HYDROCARBON VAPORS 
WITH A ROLLING BALL VISCOMETER 


(Publication No. 13, 959) 


Edward John Wellman, Ph.D. 
Purdue University, 1955 


Major Professor: O. W. Witzell 


A viscometer of the rolling ball type was designed and 
constructed for operation at temperatures up to 400°F and 
pressures up to 500 psia. The precision roll tube and the 
sphere were made of pyrex glass. When assembled in the 
viscometer the roll tube was visible for the entire length 
through windows provided for observation. The viscometer 
could be operated at all angles of inclination from 0° to 
90° with the horizontal. The ball could be returned and 
repeated measurements made without opening the vis- 
cometer. 

Temperatures were measured with a nickel resistance 
thermometer and could be maintained constant by means 
of a circulating bath system within * 0.05C. 

Extensive calibration measurements were made with 
air. It was found that the calibration constant increased 
at a rate of about 3% for a temperature increase of 100°C. 





The calibration constant was shown to be in agreement 
with those obtained by other investigators. It also was in 
substantial agreement with a constant based on a mathe- 
matical analysis of viscous fluid flow around the rolling 
sphere. 

Measurements were made of the viscosities of four 
vapors; namely, “Freon-12” (CC1,F, ), “Freon-13” 
(CCIF,), “Freon-21” (CHCI,F), and “Freon-114” 
(CCIF,-CCIF, ). The measurement covered a tempera- 
ture range of about 3°C to 90°C and, for two of the vapors, 
pressures up to 20 atmospheres were employed. 

The viscosity results for “Freon-12” (CCl, F, ) agreed 
with results previously published for this compound within 
less than 2% for atmospheric pressures. The viscosity 
results for “Freon-21” (CHC1.F) differed by a maximum 
of about 5% from previously reported values. There were 
no previous measurements for “Freon-13” (CCIF;). The 
viscosity values found were higher than those of “Freon-12”. 

The results confirmed previous findings that the vis- 
cosity at one atmosphere is a linear function of the square 
root of the absolute temperature. 

Increased pressures at constant temperature caused an 
increase in the viscosity of the vapors. No extensive meas- 
urements had previously been made for these compounds at 
high pressures. The results are in good agreement with 
the trends predicted from the theory of corresponding 
states. The viscosity of “Freon-12” at 20 atmospheres 
was 9.8% higher than at one atmosphere. 

The Reynolds numbers for all of the measurements 
ranged from less than 1 to about 95. It appeared that 
laminar flow prevailed for all measurements except a very 
few at the highest Reynolds numbers (above 80). 

116 pages. $1.45. Mic 55-501 
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COMBINED CURVATURE AND 
PITCH CORRECTIONS FOR 
STRESS AND DEFORMATION IN HELICAL SPRINGS 


(Publication No. 13,254) 


Clinton James Ancker, Jr., Ph.D. 
Stanford University, 1955 


The problems of the helical spring of round cross 
section in tension and in torsion are solved by a “thin 
slice” method. The method is applicable to bodies which 
have the same cross section throughout and which have the 
same resultant forces and moments on each cross section. 
The fact that such bodies have the same stress distributions 
on each cross section is used to reduce the three dimen- 
sional boundary value problem in Elasticity to one in two 
variables on a typical thin slice. 

From considerations of symmetry the general form of 
the displacements is deduced, and they are expressed as 
doubly infinite power series in the small parameters 


CG) and p, where a is the radius of the cross section, R 


is the mean coil radius and p is the tangent of the pitch 
angle: These series are substituted into the equations of 
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the boundary value problem and like powers of fe ) and p 


are collected. The coefficients of the series are deter- 


mined from the resulting equations. 

The principal results are summarized below. For both 
springs the maximum stresses are located at the inner- 
most point of the cross section. Poisson’s ratio is taken 
as 0.3. 


THE TENSION SPRING: 
The maximum shear stress is: 


2PR 0a 7a 1 
T max = Ta: [1 + qe) + BG) +5P © sae 1 





where P is the external load. This is in good agreement 
with the usual elementary design formula (where pitch is 
neglected). 

The spring extension (6), for n turns in the spring, is: 


, ma 4PR°n 3 (a 
Ga4 16 ‘R 
The usual design formulas include the first two terms. 


One formula gives zero for the last term and another gives 
0.27 p. 


2 
) +1.27 p*® +....] 
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THE TORSION SPRING: 
The maximum normal stress is: 





4M 2 4 
o max = - =a [1 + 0.872 (=) + 0.642 (=) +7 p7+...] 


where M is the external load couple. This is in good agree- 
ment with the usual design formula (where pitch is neg- 
lected). 

The angular deflection (“wrapping-up”) (¢) of the end 
of the spring is: 


_ 8MRn 


2 
g =a [1- .018 (S) +1.3p?+... ] 





The second term is negligible. One elementary formula 


gives zero for the last term, another gives 0.3 p’. 
187 pages. $2.34. Mic 55-502 


INTERNAL FRICTION AND MODULUS CHANGES 
DUE TO DISLOCATION DAMPING 
IN UNDEFORMED CRYSTALS 


(Publication No. 13,172) 


Andrew Vincent Granato, Ph.D. 
Brown University, 1955 


In Part I, the theory is developed. It is found that the 
model used by Koehler of a pinned dislocation loop oscil- 
lating under the influence of an applied stress leads to two 
kinds of loss, one frequency dependent and the other not. 
The frequency dependent loss is found to have a maximum 
in the high megacycle range. The effect of several distri- 
butions of loop lengths is investigated, and it is found that 
the changes in the characteristics of the loss may be 
described approximately by associating an effective single 
loop length with the distribution. The stress dislocation- 
strain law is derived and found to be frequency independent 
over a wide frequency range which embraces the kilocycle 
range. This fact, used together with a derived distribution 





function to loop lengths as a function of strain amplitude, 
implies a frequency independent strain-amplitude depend- 
ent loss of the type observed in the kilocycle range. The 
theory provides a quantitative interpretation of this loss. 
In Part II, which may be read independently of Part I 
by the reader who does not wish to follow the development 
of the theory, the theory is briefly reviewed and adjusted 
to suit the means by which measurements are actually 
obtained. Data which has been obtained over the past 15 
years is compared with the theory insofar as is possible 
with respect to the dependence of the decrement and 
modulus change on the principal variables of frequency 
and strain-amplitude and many other parameters. Al- 
though general agreement is obtained, and many interesting 
quantitative results are found, it is not possible to say that 
the theory agrees everywhere since not all the parameters 
are known well enough theoretically. A number of new 
experiments are suggested which may permit stronger 


conclusions to be made. 
147 pages. $1.84. Mic 55-503 


A STUDY OF DIFFRACTION 
OF WATER WAVES 


(Publication No. 13,524) 


Prem Narain Mathur, Ph.D. 
University of Illinois, 1955 


Sommerfeld’s solution has been employed as a method 
of attack for the study of diffraction of water waves by 
semi-infinite breakwaters. The purpose of the present 
work was to extend the study to several other types of 
natural and artificial barriers of finite forms and dimen- 
sions. Theoretical analyses are made for the exact deter- 
mination of diffraction of water waves by elliptic, circular 
and parabolic cylinders by following separation of variables 
and Fourier expansion techniques similar to those devel- 
oped by Sieger and Epstein for diffraction of electromag- 
netic waves. However, electromagnetic waves have differ- 
ent boundary conditions than water waves. The solutions 
are obtained for oblique wave incidence to allow an arbi- 
trary choice of incident wave conditions. 

The solution for the elliptic barrier in two extreme 
cases reduce to the solutions for circular barriers and 
straight breakwater segments. The solution for parabolic 
barriers reduces to the solution for the half plane. 

The special functions that occur in the analysis have 
been tabulated. Charts showing heights of waves in the 
vicinities of elliptic, circular, parabolic barriers and 
straight breakwater segments have been constructed. The 
quantities computed are the relative amplitude of the dif- 
fracted and reflected waves and the relative intensity of 
the scattered wave at several locations on both the dif- 
fraction and reflection sides of the barriers. 

Similar computations are also made for the diffraction 
of waves by semi-infinite breakwaters with oblique wave 
incidence. Comparisons are also made with Epstein’s 
approximate solution. 

The numerical results exhibit certain interesting fea- 
tures. Severe oscillations occur when the circumferential 
dimensions of the barrier are comparable to the wave 
length of the incident wave. As the dimensions of the 
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barrier become larger the oscillations become smaller in 
amplitude but larger in number (more crests and troughs). 
Finally, for the semi-infinite barrier the number of oscilla- 
tions becomes infinite, with minute variations of amplitude 


about a certain mean. 
114 pages. $1.43. Mic 55-504 


ON ELASTIC BUCKLING OF 
PARABOLIC ARCHES 


(Publication No. 13,568) 


Masaki Sugi, Ph.D. 
University of Illinois, 1955 


The problem of buckling of elastic parabolic arches in 
their own planes is treated by means of variational princi- 
ples of mechanics. The study is restricted to arches that 
are so high that they buckle by side sway, rather than by 
snap-through. 

Polar coordinates are used to define the centroidal 
axis of an arch of arbitrary shape. Any point in the arch 
is located by the cross section in which it lies and by a 
“thickness coordinate” in the cross section. The thick- 
ness coordinate is defined to be the normal distance from 
the centroidal axis. With the aid of the assumptions of the 
Winkler-Bach theory of curved beams, the tangential and 
radial components of displacement of any point of a cross 
section are expressed in terms of the thickness coordinate 
and the displacement components of the centroid of the 
cross section. A strain energy expression that is correct 
to third degree terms in the displacement components is 
derived for an arch of arbitrary shape with constant cross- 
sectional dimensions. 

The strain energy expression leads to a second degree 
approximation of the pre-buckling deformation pattern of a 
two-hinged parabolic arch that is loaded by a concentrated 
vertical force at its center. It is assumed that an arch 
buckles without altering the strains on the centroidal axis, 
since the condition of minimum potential energy signifies 
that the strains on the centroidal axis must be very small. 
With this assumption, the second variation of the potential 
energy is expressed as an integral of the quadratic form 
in virtual increments of the displacement vector. Buckling 
occurs when the second variation of the potential energy 
becomes positive semi-definite. In other words, the 
buckling load is characterized by the condition that there 
are nonzero virtual displacements for which the second 
variation of the potential energy is zero, but none for 
which it is negative. With this criterion as a basis for 
analysis, the Ritz procedure is employed. A cosine series 
representation of the tangential component of the virtual 
displacement is used. For the purpose of numerical com- 
putations, the series was truncated at the sixth term. The 
calculations were performed for arches with various 
height-to-half-span ratios H/L. The six-term series 
yields sufficiently accurate results for H/L < 0.65. How- 
ever, because of slow convergence, it is inadequate for 
H/L> 0.65. A comparative computation for circular 
arches shows that, when two-hinged symmetrical arches 
are loaded by concentrated vertical forces at their mid- 
sections, the circular arches are more stable than para- 
bolic arches in the range H/L < 0.47. For H/L > 0.47, 





the parabolic arches are more stable. Some experimental 
data for parabolic arches are presented. 
45 pages. $1.00. Mic 55-505 
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SUPERLATTICE FORMATION IN 
IRON-ALUMINUM-SILICON ALLOYS 


(Publication No. 13,893) 


George J. Salvaggio, Ph.D. 
University of Pittsburgh, 1955 


Iron base-aluminum-silicon alloys possess useful mag- 
netic properties, but they are generally too brittle to be 
fabricated by conventional methods. Physical and magnetic 
properties presumably depend upon the degree and type of 
superlattice formation, i.e., the preferential location of 
solute atoms at certain sites of the solvent metal crystal 
lattice. 

In the present study, 36 alloys containing up to 22.98 
weight (39.2 atomic) per cent aluminum and 20.20 weight 
(29.7 atomic) per cent silicon were produced in the labora- 
tory. Through analysis of X-ray diffraction patterns of 
these alloys both the type and the degree of development 
of superlattice structures were determined as a function 
of chemical composition, cold working, and heat treatment. 

Four crystallographic structures were identified: 

1. A random distribution of solute atoms in the alpha 
iron lattice for dilute alloys (up to about 18 atomic per 
cent solute). 

2. A superlattice of the Fe, Al-Fe,Si type in which 
solute atoms occupy alternate body-centered lattice sites 
of the alpha iron lattice. For convenience in discussing 
ternary alloys, this structure is designated Fe, X. It occurs 
between 18 and 34 atomic per cent solute. 

3. A superlattice of the FeAl type, in which the solute 
atoms occupy all the body-centered sites of the alpha iron 
lattice. This type is designated FeX. It occurs between 
34 and 50 atomic per cent solute. 

4. A disordered intermetallic compound FeSi found to 
coexist with the FeX type at compositions above about 26 
atomic per cent silicon. 

Significant observations made on the existence of these 
structures are as follows. 

1. Determination of the distribution of silicon and 
aluminum on the preferred lattice sites shows that silicon 
is more effective than aluminum in promoting the Fe,X 
type of structure. This observation is interpreted as being 
a consequence of the effect of the smaller silicon atom 
taking the ordered positions in preference to aluminum. 

2. Alloys which exhibited the FeX type of structure 
could not be disordered through crushing and grinding or 
quenching from temperatures above the melting point. 
There appears to be no possibility of suppressing this 
structure through cold work or heat treatment. 

3. Alloys which exhibited the Fe, X type of structure 
could be completely disordered only by quenching from 
above the melting point. Samples of these alloys which 
had been crushed and ground exhibited the FeX type of 
structure. 
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4. A good case can be made for treating the FeX type 
of structure as a classical phase. 

9. A ternary existence diagram has been constructed 
for the iron-rich portion of the iron-aluminum-silicon 
system showing the fields of solubility of random alpha 
iron, Fe, X, FeX, and FeX plus FeSi. In certain regions 
of this diagram, comparison can be made with data ob- 


THE ROLE OF CONSERVATION 
IN CONNOISSEURSHIP 


(Publication No. 13,868) 


Eric Claus Hulmer, Ph.D. 
University of Pittsburgh, 1955 


Purpose 

The purpose of this study is to establish the role of 
conservation in connoisseurship. The elements necessary 
to such a study group themselves into four main considera- 
tions: (1) the relationship of conservation to connoisseur- 
ship; (2) a history of restoration; (3) modern conserva- 
tion examples; and (4) specific conservations from the 
George R. Hann Collection. Both primary and secondary 
sources are used. The conservation experience of the 
writer over a period of some twenty years plays a promi- 
ment role throughout the study. 


Findings 

Art scholars agree that connoisseurship ultimately 
evolves into the placing of an object of art according to 
period, place of origin, and author by intuitive and objec- 
tive criteria. Conservation is solely concerned with the 
act of preservation in which conservator-scientists estab- 
lish the condition of an item, and develop materials and 
methods to be used by the conservator-technician in the 
physical act of preservation. The conservator and the 
connoisseur may apply their interpretative knowledge to 
the results of such scientific methods as the raking light, 
the X-ray, the ultra-violet ray, the infra-red ray, and 
macroscopy. Only technician-specialists, however, are 
capable of obtaining relatively factual evidence from sam- 
ple analyses. 

While some art scholars accept with reservations the 
assistance of conservation, noted conservators suggest 
that a prejudice exists and that a more objective approach 
to connoisseurship is néeded. 

Restoration methods up to the twentieth century were 
destructive resulting in distortion or even obliteration of 
the artist’s intent. In contrast twentieth-century conserva- 








tained by other investigators. Agreement is good, except 
for the location of the boundary between the two super- 
lattices. From the care taken in the experimental pro- 
cedures and the internal consistency of the data, the bound- 
ary as determined in the present investigation appears to 
be reliable. 
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tion methods are constructive, exposing and preserving the 
remaining original elements as conceived by the artist. 

Conservators have exposed evidence which verified 
existing attributions, solved conflicting attributions, as- 
sisted the development of new attributions, and discovered 
forgeries. 

A fusion of conservation and connoisseurship methods 
establishes conservation as a requisite to connoisseurship. 
Twelve paintings were conserved and attributed on the 
basis of the evidence offered by the interpretative methods 
of the conservator scientist: raking light, X-ray, ultra- 
violet ray, infra-red ray, macroscopy, and the cleaning 
method of the conservator-technician. In every case these 
interpretative methods establish the condition of the 
paintings and stylistic evidence of importance to correct 
attribution. The cleaning method exposes the condition of 
the items and often removes accretions which may influence 
the connoisseur’s judgment. The removal of yellowed and 
tinted varnish results in a change of color values, an in- 
crease in plastic or atmospheric effects, or exposure of 
lost compositional elements. On rare occasions the origi- 
nal composition had been almost completely overpainted, 

a signature forged, or original signatures completely ob- 
scured. 


Conclusions and recommendations 

Interpretative conservator-scientist methods most use- 
ful in assisting the connoisseur, the X-ray, infra-red ray, 
and macroscopy, must be applied to certify or confirm 
the evidence offered by the raking light and the ultra-violet 
ray. Cleaning is the most important process because it 
exposes to view the evidence offered by scientific methods, 
the original state of a painting, and the style of its creator, 
freeing the connoisseur from obstructions which might 
distort his judgment. 

A fusion of conservator and connoisseur scholarship 
can be accomplished by the establishing of an international 
association of connoisseurs to form a co-operative liaison 
with the existing International Institute for the Conserva- 


tion of Museum Objects. 
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AFRICAN FOLK TALES 
WITH FOREIGN ANALOGUES 


(Publication No. 13,775) 


May Augusta Klipple, Ph.D. 
Indiana University, 1938 


Supervisor: Dr. Stith Thompson 


This is one of a series of studies dealing with folk 
tales having analogues among other peoples. An analogue 
is a story similar to the one under consideration but is 
not necessarily a retelling of the same story. 

The author assembled from everywhere folk tales col- 
lected among the many African tribes living south of Egypt 
and the Sahara Desert and translated from the native lan- 
guages into English, French, German, or Spanish. The 
Bibliography lists the publications and number of tales in 
each publication and the other material used. At least 
5000 distinctly individual tales were studied carefully to 
find those having European or Asiatic analogues. Slightly 
fewer than 300 were found. One tale, however, has as many 
as 30 variants; another, 37. 

African Folk Tales with Foreign Analogues is a re- 
stricted piece of work analyzing African tales with Euro- 
pean or Asiatic analogues. A summary of the foreign type 
or motif is first given and then the African parallel is 
analyzed. If the type is found in Aarne and Thompson’s 
The Type of the Folk-Tale, the discussion of the type is 
copied from this book. The African story is then presented 
in such a way as not only to show the similarity and the 
differences if any but to make it possible for the reader 
to reconstruct the full story. African stories unlike types 
in The Type of the Folk-Tale but like motifs in Motif- 














Index of Folk-Literature by Stith Thompson are given the 








motif classification. 

The stories belonging to a type or a motif are arranged 
according to the cultural areas worked out by Professor 
Melville J. Herskovits, who defines a cultural area as 
“that region wherein the civilizations of the peoples who 
inhabit it are relatively alike when compared to the cul- 
tures of other regions.” If the tribe is known, the name 
of the tribe is given. Maps show the cultural areas and 
the tribes living in each. Information about Tribes tells 
where each tribe lives. The Introduction gives much infor- 
mation about the different tribes and what the folk tale 
means to them. It also explains the organization of the 
dissertation. 

This study reveals that the versions of a type are often 
widely distributed over Africa. For example, “The Cat as 
Helper” is found in Zanzibar, in Nubia, in Ashanti, in 
Sierre Leone, in Western Sudan, and in Nigeria. “Fox 
and Crane Invite Each Other” is told in Southern Rhodesia, 
in French Equatorial Africa, in Cameroons, in Nigeria, in 
the interior of the Niger bend, and in Madagascar. Whether 
a story has few or many versions, there is usually a great 
distance between the locales of at least two versions. “Tit 
for Tat,” from the Decan Plateau of India, has three par- 
allels, one in Gold Coast and two in Madagascar. 

How or when an individual story reached Africa is 
hidden. Repeated considerations of the distributions of 
the versions of each tale chosen suggest that a detailed 
study of a tale must be made before any definite conclu- 
sions can be reached as to its way of coming into Africa. 
It is hoped that the material brought together and organ- 
ized in this survey will aid scholars in the study of indiv- 


ual tales. 
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A STUDY OF THE PROPERTIES OF 
TRIGLYCERIDES IN BUTTERFAT AND 
OTHER EDIBLE FATS 


(Publication No. 13,455) 


Vasant Ramchandra Bhalerao, Ph.D. 
University of Illinois, 1955 


A study on the properties of triglycerides of butterfat 
and the other edible fats, generally used as substitute fats 
for butterfat, was carried out with a view to develop a 
suitable method for detecting them as adulterants of butter- 
fat. Different edible fats were examined for their solu- 
bility in absolute ethyl alcohol at 20°C. It was found that 
about 70% of butterfat was soluble in alcohol, coconut oil 
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was completely soluble while the solubility of the other 
vegetable and animal fats ranged from 26 to 40%. These 
differences in solubility were due to the specific glyceride 
structure of various fats. It was observed that when butter- 
fat was mixed with 10%coconut oil, refractive index of the 
alcohol soluble fraction was reduced, other substitute fats 
increased the refractive index of the alcohol insoluble 
fraction. From a study of the glyceride types present in 
different fats, it was found that coconut oil differed from 
butterfat in that it contained a very high proportion of tri- 
saturated glycerides. The other vegetable and animal fats 
were, however, found to be rich in diunsaturated and tri- 
unsaturated glycerides as compared to butterfat. 

A method based on the glyceride composition was 
worked out to detect the adulteration of butterfat with 
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10% of a substitute fat. Fifty grams of the suspected sam- 
ple of butterfat was dissolved in 500 ml. of hot absolute 
ethanol and fractionated into alcchol soluble and insoluble 
glycerides after keeping the solution at 20°C. for 2 hours. 
This fractionation concentrated the adulterant in one of 
the two fractions. The refractive index of the alcohol 
soluble fraction of pure butterfat was found to vary from 
1.4538 to 1.4541 at 40°C. The lowering of the refractive 
index indicated the presence of coconut oil. This fraction 
was further examined for the trisaturated glyceride con- 
tent, which was found to vary from 26.3 to 29.6% in case 
of a pure butterfat fraction. When coconut oil was used as 
a substitute fat, the trisaturated glyceride content of this 
fraction was significantly increased. The refractive index 
of the alcohol insoluble fraction of genuine butterfat was 
found to vary from 1.4539 to 1.4544. An increase in the 
refractive index of this fraction indicated the presence of 
a substitute fat other than coconut oil. Ten grams of the 
alcohol insoluble fraction was dissolved in 100 ml. acetone 
and kept at 0°C. overnight. The precipitate was removed 
by filtration and the filtrate or the acetone soluble fraction 
was freed of acetone over steam bath under vacuum. Ap- 
proximately 0.5 g. of the acetone soluble fraction was dis- 
solved in 10 ml. chloroform and 15 ml. of Wijs solution 
was added to it. The flask was kept in dark for 30 minutes. 
The excess of iodine was reacted with sodium thiosulfate 
and the iodinated fat was extracted with ether. The ether 
extract was washed free from acid, dehydrated with sodium 
sulfate and freed from ether over steam bath. The refrac- 
tive index of the iodinated fat was determined at 40°C. The 
refractive index of pure butterfat fraction was found to vary 
from 1.4713 to 1.4732 after iodination, and was significantly 
increased when any vegetable fat (other than coconut oil), 
hydrogenated fat or animal fat was added to the butterfat at 
a 10% level. The method described above can detect with 
precision the substitution of butterfat with any other vege- 
table or animal fat or a synthetic fat mixture having the 
same fatty acid composition as butterfat. 
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EFFECT OF XANTHOPHYLL ON 
THE PALATABILITY, FAT STABILITY, AND 
HISTOLOGICAL CHARACTERISTICS 
OF FRESH AND FROZEN 
BROAD-BREASTED BRONZE TURKEYS 


(Publication No. 13,026) 


Burnadine Langston Lewis, Ph.D. 
Kansas State College, 1955 


INTRODUCTION 


In the storage of frozen poultry the greatest problem 
encountered is that of rancidification. Many investigations 
have been made in an attempt to devise means of retarding 
rancidity in turkeys, either by the use of different frozen 
storage procedures, or by the inclusion of certain natural 
antioxidants or other metabolites in the ration. While the 
former has shown evidence of improved quality of frozen 
stored poultry, the latter has not given conclusive evidence 
for improvement of the stabilization of turkey fat. The 
purpose of this study was, therefore, to determine the 





effect of xanthophyll in the ration of immature turkeys on: 
(1) the palatability, (2) fat stability, and (3) histological 
characteristics of frozen turkey halves. 


MATERIAL AND METHODS 


Broad-Breasted Bronze turkeys were fed a basic type 
ration supplemented with one percent xanthophyll concen- 
trate for six weeks prior to slaughter in 1952, and for 12 
weeks prior to slaughter in 1953. In both experiments 
these birds were compared with birds which received only 
the basic type ration. In 1952 comparisons were made 
after zero, four, eight, 12, and 16 months of frozen storage, 
and in 1953 after zero, four, eight, and 12 months. 

Thawing losses, volatile, dripping, and total cooking 
losses were determined for all turkeys. The light (pec- 
toralis major muscle) and dark meat (gluteus primus 
muscle) were scored for aroma, flavor, juiciness, and 
tenderness by a palatability committee. Press fluids and 
shear values were determined for the pectoralis major 
muscle. Free fatty acid and peroxide oxygen values were 
determined for the fat of the drippings from the cooked 
turkey halves. 

Samples taken from the pectoralis major and gluteus 
primus muscles before and after cooking were studied to 
determine the histological characteristics of these muscles. 
The amount of fat in the muscle tissue was estimated by 
numerical evaluation. In addition, a method employing the 
use of photomicrography was devised for estimating the 
amount and distribution of fat in muscle tissue. 


RESULTS 


There were no Significant differences in the percentage 
of volatile and total cooking losses and in aroma and 
juiciness scores for birds reared in either 1952 or 1953 
that were attributable to xanthophyll. In 1952 turkeys fed 
xanthophyll had a larger percentage of dripping losses and 
significantly (P<.05) higher flavor scores than the control 
birds. In 1953 the xanthophyll birds were scored signifi- 
cantly (P<.05) higher for tenderness than the control birds. 

In both years aroma and flavor scores for all birds de- 
creased significantly (P<.001) with increased storage time. 
Statistical analyses showed that the flavor scores for the 
control birds decreased more during storage than those for 
the xanthophyll birds. Juiciness scores decreased signifi- 
cantly (P<.001) with storage in 1952, but not in 1953. Ten- 
derness scores were affected significantly (P<.001), but 
not continuously, by storage in 1952, but not in 1953. 

Higher flavor and juiciness scores were given to the 
light meat than to the dark meat from birds reared in both 
years. The difference in flavor scores for the light and 
dark meat increased with increased storage. In 1952 the 
light meat was scored higher for tenderness than the dark 
meat, but in 1953 the opposite was true. 

There were no significant differences in acid numbers 
and peroxide values for fat in the drippings that could be 
attributed to xanthophyll. In 1952 both acid numbers and 
peroxide values for fat in the drippings from all birds in- 
creased significantly (P<.001) with storage, but in 1953 
the increase in these values was non-significant. 

Histological studies indicated that the xanthophyll birds 
contained a smaller amount of intramuscular fat than the 
control birds. The gluteus primus muscle contained a 
larger amount of intramuscular fat than the pectoralis 
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major. Furthermore, the fat was more evenly distributed 
throughout the gluteus primus muscle than in the pec- 
toralis major. 

There were no differences observed in the structure of 
the fibers in muscles from birds on the two rations. In 
most sections the cross striae were more prominent than 
the longitudinal, and both cross and longitudinal striae were 
more distinct in cooked than in raw tissue. The fibers of 
the pectoralis major muscle showed great fragility, where- 
as those in the gluteus primus contained more rigor nodes 
and fewer breaks. However, in both years it was evident 
that the fibers from both muscles of all birds showed in- 
creased disintegration as storage time increased. 

In both 1952 and 1953, a positive, but non-significant, 
correlation was obtained for the juiciness scores for and 
the volume of total press fluid from the pectoralis major 
muscle. Correlation coefficients for tenderness scores 
and shear values for this muscle were non-significant in 
1952, but were significant in 1953. The data from both 
years indicated that there was an inverse relationship be- 
tween the juiciness scores for and the distribution of fat 
in the pectoralis major and gluteus primus muscles, as 
well as between the juiciness scores and the amount of fat 
in the muscles. 
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THE INFLUENCE OF CERTAIN DIETARY FEED 
INGREDIENTS ON ORGANOLEPTIC 
CHARACTERISTICS, CHEMICAL PROPERTIES, 
AND HISTOLOGICAL APPEARANCE OF 
SPECIFIC TISSUES FROM BROILERS 


(Publication No. 13,027) 


Roscoe Warfield Lewis, Ph.D. 
Kansas State College, 1955 


INTRODUCTION 


The search for better methods of developing and re- 
taining flavor in poultry meat has been handicapped by lack 
of fundamental knowledge of the influence of cert ain feed 
ingredients. There is a specific need for information on 
organoleptic characteristics and chemical constituents 
that produce and destroy flavor. 

This investigation was designed to study the influence 
of certain feed ingredients on: (1) ether-extract deposition 
in relation to diet; (2) organoleptic characteristics; (3) 
chemical properties of components responsible for the 
characteristic flavor of broilers; and (4) certain histo- 
logical changes in broiler tissues which might contribute 
to knowledge regarding the physiological effect of the diets. 


MATERIALS AND METHODS 


Four experiments were conducted in which various feed 
ingredients were incorporated in a purified-type diet. The 
following ingredients were used: corn, corn oil, anise 
flavoring concentrate, barley, oats, soybean oil meal, pea- 
nut meal, and dried chick feces. The Kansas State College 
high efficiency all-vegetable protein basal (Basal II) and 
the purified diet (Basal I) were used as positive and nega- 
tive controls, respectively. Diets were fed to chicks for 





periods of eight weeks in three experiments, and 10 weeks 
in the other. The birds were killed and dressed by stand- 
ard procedure. 

The carcasses were observed for presence and distri- 
bution of external fat. Histological samples were taken 
from the pectoralis major and biceps femoris muscles, 
liver, kidney, heart, small intestine, testes, and pancreas. 
Sections from these samples were stained for fat and 
connective tissue. 

The carcasses to be stored were encased in polyethylene 
bags, and held in a commercial locker plant at O°’F. for six 
months. All carcasses were cooked in aluminum foil, and 
samples from the pectoralis major and biceps femoris 
muscles were scored for flavor, juiciness, and tenderness. 
The broth was used for aroma evaluation. 

Two carcasses from each lot of birds in three experi- 
ments were used as sample sources for ether-extract 
determinations of the light and dark muscles. The serial 
dilution technique was employed in preparing the broth and 
pressure-extracted juice samples for flavor and aroma 
intensity determinations. Pressure-extracted juice and 
dialysates from homogenized broiler meat were lyophilized. 
Spectrophotometric determinations of dialysates and 
lyophilized dialysates were made in the ultra-violet range 
on a Beckman spectrophotometer. Anion and cation columns 
of Dowex resins were utilized in ion exchange resin experi- 
ments with dialysates and lyophilized dialysates. 


SUMMARY 


The muscles from birds fed the purified diet contained 
significantly more ether-extract than did those of birds fed 
diets containing natural ingredients. Irrespective of diet 
fed, dark muscles contained significantly more ether- 
extract than did the light muscles. The light muscles of 
birds fed Basal I modified with 10 percent dried chick 
feces and corn, contained the least amount of ether-extract. 
Dark muscles of birds fed Basal II modified with 10 percent 
feces contained the least amount of ether-extract. The 
carcasses in which most external fat was evident were 
found to contain the least muscular ether-extract. 

Flavor and aroma scores for birds fed Basal II modified 
with 10 percent feces, Basal I modified with corn and 10 
percent feces, and Basal I diet modified with corn were 
higher than those of birds fed other diets. Regardless of 
diet, flavor scores for the light meat were significantly 
higher than those for dark meat. 

The relation between ether-extract content and flavor 
was not significantly established. Nonsignificant correla- 
tion coefficients were obtained for the relationship between 
ether-extract content and juiciness. 

Broth, pressure-extracted juice, and dialysates from 
meat of birds fed Basal II were rated higher for flavor 
and aroma intensity than that from birds fed Basal I. 

Lyophilization of pressure-extracted juice from cooked 
broilers resulted in a dry material, light gray in color, 
and of sticky consistency. Reconstitution of the lyophilized 
samples with distilled water produced a liquid similar to 
the original juice in flavor, but very little aroma was evi- 
dent. The liquid collected during lyophilization had an 
aroma similar to that of the original juice. 

Dialysates from broiler homogenate were vacuum 
distilled, ether-extracted, and stored at a temperature of 
-20°C. After the material was thawed, an amber, viscous 
liquid with a crystalline-like residue of a lighter color 
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was observed. Lyophilization produced an amber, hygro- 
scopic material similar to that obtained using the pressure- 
extracted juice. 

Spectrophotometric studies with dialysates and lyophil- 
ized dialysates from broiler homogenates indicated that 
the component or components of the dialysate and lyophil- 
ized dialysate solutions associated with an increase in 
optical density at certain characteristic wave lengths in 
the ultra-violet range were absorbed on an anion resin 
column, and could be eluted with dilute NaOH solution. 
Unidentified components of dialysate and lyophilized dialy- 
sate solutions gave a purple color with ninhydrin-in-butanol 
solution when oven-dried on filter paper. The ninhydrin 
test confirmed results which indicated that absorption of 
dialysate components on an anion resin column was a char- 
acteristic property. 

The average percent organic and inorganic matter for 
two samples of lyophilized dialysates was 52.25 and 47.75, 
respectively. 

Microscopic examination of tissue sample sections re- 
vealed no histopathological changes in organs of birds fed 
either Basal I or Basal II. Fat, in generous quantities, 
was observed surrounding the seminiferous tubules, and 
in interstitial cells of the testes from birds fed both diets. 
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INVESTIGATIONS OF THE STALE FLAVOR 
IN STERILE AND DRIED WHOLE MILK 


(Publication No. 13,516) 


Samuel Hendrik Lombard, Ph.D. 
University of Illinois, 1955 


This study, based on the work of Whitney et. al. (3), 
consisted of the further fractionation and characterization 
of the stale flavor which develops in whole milk sterilized 
by the Mallory small tube heater and in dried whole milk. 


Concentration of the flavor components by steam distillation | 


of stale whole milk under reduced pressure, was found 
successful. However, since stale, sterile whole milk 
proved to be an uncertain source of stale flavor, steam 
distillation of stale fat was employed for the greater part. 
The use of surface-active agents for the destabilization of 
the fat emulsion in milk was investigated. Combinations 
of Triton X-45 and sodium hexametaphosphate were found 
which were satisfactory for the preparation of clear fat 
from sterile milk and reconstituted dried whole milk in 
less than two hours at 40°C. However, sufficient quantities 
of Triton X-45 dissolved in the fat to produce an objection- 
able off-flavor. Therefore the earlier method of petro- 
leum ether Soxhlet extraction was used. 

Further fractionation of the stale, steam distillate was 
att2mpted by alkaline extraction, Girard’s Reagent T and 
an anion-exchange resin column in the bisulphite form. 

No clear fractionation could be obtained with the alkaline 
extraction, whereas in the case of the other two procedures, 
the flavor could not be detected at all after fractionation, 
indicating that the flavor components are either so labile 

or so volatile, that they were changed or lost during frac- 
tionation. 

A test developed by Henick et al. (1) for the quantitative 
determination of carbonyl compounds in organic solution, 





was modified for the purposes of this study and was found 
to be satisfactory. By means of this test the presence of 
carbonyl compounds in the steam distillate from stale 
butterfat could be established. 

Infrared analysis of the carbon disulfide extract of the 
stale, steam distillate indicated the possible presence of 
the following groups: -CH,-, -CH,, aliphatic and aro- 
matic or unsaturated aliphatic ether linkages, esters and/ 
or strained-ring carbonyl groups, aldehyde or ketone- 

\ /H H H 
carbonyl groups and epoxy ring or aC or cis -C=C-. 
Evidence was obtained that suggest a possible parallelism 
between the amount of carbonyl compounds and the con- 
centration of the stale flavor in a particular distillate. 

Flavor scoring of milk containing y- and 6§-decalactones 
was performed and the conclusion was reached that the 
stale flavor is not caused by either of these two compounds 
as suggested by details in the report of Patton et al. (2). 

Throughout this study it was very clear that the distri- 
bution characteristics of the stale flavor were different 
from those observed by Whitney et al. and even in the 
course of this study, differences in behavior were observed 
for different products. In order to obtain the flavor com- 
pounds at all from stale butterfat, it was necessary to re- 
sort to extremely low pressures during steam distillation. 
These observations led to the conclusion that the stale 
flavor is caused by a series of compounds of differing vola- 
tility and that the different members of the series may be 
present in the various products in varying concentration. 

All steam distillations and fractionations were followed 
by organoleptic evaluation since this was believed to be 
the only dependable way by which it would be possible to 
say with certainty that the compounds isolated are responsi- 


ble for the off-flavor. 
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FAT SOLUBLE DERIVATIVES 
OF VITAMIN B, 


(Publication No. 13,554) 


Taketami Sakuragi, Ph.D. 
University of Illinois, 1955 


Seven long chain fatty acid derivatives of vitamin Bg 
were synthesized and their chemical and biological proper- 
ties compared to free pyridoxine and pyridoxine acetate. 
Pyridoxine tripalmitate dissolved in corn oil was found to 
be completely stable toward heat. This was proven by 
biological assay and by isolation of the unchanged com- 
pound out of the fat after heating at 205-210°C for eight 
hours. When pyridoxine triacetate was heated to 205°C in 
corn oil, carbonization of the ester occured indicating that 
the derivative was destroyed by heat. 
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The data on short term feeding experiments with male 
and female rats on a fat-free or a 10% corn oil diet which 
was supplemented with various derivatives of pyridoxine 
proved that pyridoxine triacetate, pyridoxine tripalmitate, 
and pyridoxine trilinoleate were biologically utilized by 
rats as a source of vitamin B, and the activity was equal 
to that of pyridoxine hydrochloride on a molar basis. When 
normal rats were supplemented six times with 10 mg. of 
pyridoxine trilinoleate, a higher level of vitamin B, was 
found in the liver than when an equivalent amount of pyri- 
doxine hydrochloride was used. If the vitamin B, depleted 
rats were supplemented with a single dose of pyridoxine 
trilinoleate or pyridoxine hydrochloride equivalent to 5 mg. 
of pyridoxine hydrochloride, the pyridoxine trilinoleate was 
retained in the liver for a longer period of time than pyri- 
doxine hydrochloride. These observations were again 
proven by noting the urinary excretion of vitamin B, fol- 
lowing the administration of the two compounds. 





The normal rats were supplemented with a single dose 
of the trilinoleate or pyridoxine hydrochloride at a level of 
10 mg. of pyridoxine and urine samples were collected over 
a period of 35 hours. When pyridoxine hydrochloride was 
fed, a very rapid excretion of the vitamin was noted, where- 
as a Slower excretion resulted in the group supplemented 
with pyridoxine trilinoleate. 

The results thus indicated that a longer retention and a 
higher deposition of the vitamin in the body was achieved 
when the linoleate was fed than when an equivalent amount 
of pyridoxine hydrochloride was administered. This was 
not due to a possible slower absorption or a slower utiliza- 
tion of the linoleate since a quick and large growth re- 
sponse of the vitamin B, depleted rats to the single dose 
of the preparations was observed. The utilization of the 
pyridoxine moiety in pyridoxine trilinoleate, therefore, was 
found to occur as quickly as the utilization of free pyri- 
doxine, and was found to be complete. 
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THE WESTERN WASHINGTON CASCADES: 
A STUDY OF MIGRATION 
AND MOUNTAIN SETTLEMENT 


(Publication No. 12,979) 


Woodrow Rexford Clevinger, Ph.D. 
University of Washington, 1955 


The western Washington Cascades is a mountainous, 
pioneer settlement region fringing the more-developed 
Puget-Willamette Lowland. The area includes 120 rural 
precincts, 14 incorporated towns, three national forests 
and one national park, all of them developed by in-migrants 
mainly since 1900. Physically it is characterized by four- 
teen habitable valley lowlands and the north side of the 
Columbia River Gorge, all of them surrounded by densely- 
forested foothills and/or high interfluve ridges. Five snow- 
covered volcanoes, Mounts Baker, Glacier, Rainier, Adams 
and St. Helens, are spectacular features of this highland. 
The 8,000 inhabitants in 1900 have increased to 50,000 in 
1950. 

In-migration has been motivated by cheap land and by 
employment in extractive mineral or forest industries, and, 
more recently, by U. S. Forest or Park Service work, tour- 
ism, hydroelectric development, and road construction and 
maintenance. Settlers who like the freedom of mountain 
life, and others seeking the security of small farm inde- 
pendence, preferably augmented by seasonal out-work, 
make up the ribbons of settlement in all valleys. Four of 
these have an added population density caused by railroads 
or highways crossing the Cascade barrier. 

Records of 2,000 men (12 per cent of the male adult 
population) by birthplace, date of residence and occupation 
reveal the geographic source of migration. Attracted by 
free public domain or cheap logged-off lands, as well as by 
non-farm employment, 15 per cent of the highlanders are 
European immigrants, primarily Scandinavian and German 





Eighty-five per cent of the in-migrants are native-born 
Americans, with a majority of these originating in major 
problem areas. Attracted by Cascade timber and farm 
land or remunerative jobs, laborers from distress areas 
have entered the highland in successive waves. Major 
sources include the Great Lakes Cut-Over, the Southern 
Appalachians and Ozarks, the drier western Corn Belt, the 
submarginal drought districts of the Great Plains, and the 
cut-over lands of western Washington. 

Cascade settlement has special physical, economic and 
social problems. Federal forest and park laws enacted in 
1891-1899 regulated and restricted homesteading and tim- 
ber operations. A more recent timber sales policy has 
drawn in new capital and population but federal timber 
management has been unable to satisfy both tidewater and 
local intramontane lumber industries with logging or 
working-circle areas. The collapse of the coal industry 
and rise of cement milling and quarrying have been major 
trends in extractive mineral industry attended by local 
population movement. Wet climate, dense forest cover 
and isolation have impeded farm settlement with higher 
costs of land clearance as another deterrent. Climate 
and terrain limit winter seasonal operations throughout 
the highland, creating severe unemployment, the small 
logging and lumber towns being most affected. 

With two exceptions the 14 mountain towns and sur- 
rounding valley precincts are increasing in population; 
the range of occupations is greater than in 1940, With 
increased accessibility and diurnal mobility from residence 
to job, nonfarm employment is both in and outside the 
mountains. Small part-time farmers as well as towns- 
men and villagers are participating in the seasonal occupa- 
tions, this diversification of the Cascade economy favoring 
promising additional in-migration. 

Optimum settlement in the Cascades will depend ona 
well-integrated system of multiple land use under com- 
bined public and private ownership, including valley 
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agriculture on a part-time basis. Further research is 
needed on specific problems such as seasonal unemploy- 
ment and access to mountain resources by small-scale 
380 pages. $4.75. Mic 55-514 
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TORNADO DEATHS IN 
THE UNITED STATES 


(Publication No. 13,016) 


Urban J. Linehan, Ph.D. 
Clark University, 1955 


This study treats the distribution of tornado deaths in 
the United States from 1916 through 1953. Basic source 
of data is the U. S. Weather Bureau tornado log; most im- 
portant supplementary sources are regional newspapers 
and disaster statistics of the American National Red Cross. 
Deaths are located in the county where they happened, and 
most with reference to some specific place. Year, month 
and day of occurrence are determined for all deaths, and 
time of day, to within one hour, for all but a small fraction 
of the total. 

The approach is geographic; chief techniques used are 
cartographic and statistical. Numerical counts and fre- 
quency distributions of tornado deaths and related elements 
are compiled, by years, months, days and hours. Eleven 
tornado-death regions are delimited, statistical data com- 
piled for each and a quantitative comparison made between 
salient characteristics of adjacent regions. Dot maps show 
number and location of deaths for each month and all 
months; in each case, the death center is computed and 


designated. Regional variations in tornado-death character- 


istics are portrayed in statistical maps. 

Four months, March through June, account for more 
than four-fifths of the approximately 8700 tornado deaths. 
This heavy preponderance in spring results chiefly from 
more frequent and more violent tornado activity at that 
time of year, when lapse rate and wind shear, considered 
together, attain a peak favoring tornadogenesis. 

Distribution of tornado deaths shifts from the South in 
winter to northern states in summer. Chief causes are 
seasonal migration of frontal zones and of air-mass source 
regions and trajectories. 

Nearly three-fourths of all timed deaths took place be- 
tween 1331 and 2130. This results primarily from a 
greater frequency of tornadoes, because of increased 
lower-level instability and intensified frontal activity, ini- 
tiated during warmest hours of the day. 

Approximately three-fifths of all deaths accumulated 
during the first 19 years, and only two-fifths in the second 
19. Most plausible explanation is better tornado fore- 
casting and warning services, and more effective use of 
them by the public in recent years. 

Because of few and weak tornadoes, deaths are virtually 
absent west of the Great Plains and near the Canadian 
border, east of western Minnesota. Most tornado deaths 


occur in south-central United States, between western Okla- 


homa and the Appalachians of Kentucky and Tennessee, 
between east-central Texas and coastal South Carolina and 
Georgia. Chief reason: nowhere else do so many violent 
tornadoes traverse moderately to densely populated terri- 
tory. North Central states rank next, but deaths therein 





number only a fraction of those farther south. This results 
from fewer and/or weaker tornadoes coupled, in many 
areas, with more dispersed rural settlement. Deaths are 
generally few and scattered in peripheral areas. In the 
Great Plains, low population density is primarily responsi- 
ble; along the East Gulf and Atlantic coasts infrequency of 
violent tornadoes is the most important factor. 

In conclusion, frequency and violence of tornadoes, and 
population density are most important among factors af- 
fecting the areal distribution of tornado deaths. Highest 
tornado-death potentialities exist in south-central United 
States; there is moderate hazard to life from this source 
in the North Central states. Generally few and infrequent 
tornado deaths can be expected along the Atlantic and Gulf 
coasts, and in the Great Plains. There is one major tornado- 
death season, from March through June. The diurnal death 
regime is characterized by a maximum in afternoon and 
early evening. In the long run, there is an apparent tend- 
ency for the mean annual death total to decline modestly. 

491 pages. $6.14. Mic 55-515 


THE STRUCTURE OF GREATER READING: 
AN URBAN-POLITICAL STUDY 


(Publication No. 13,019) 


Carrie Josephine Moyer, Ph.D. 
Clark University, 1955 


The study of the structure of Greater Reading is the 
outgrowth of a deep-seated interest in the trend toward 
progressive decadence of fine residential districts in urban 
areas, coupled with the seeming indifference of the elected 
officials to the resulting loss in real property value and 
local revenue. This interest has motivated the writer to 
search for the factors that contribute to decadence in an 
endeavor to determine whether decadence is a natural 
part of the evolution of the American city or whether it can 
be avoided or delayed. 

The locale selected for the study was Reading, Pennsyl- 
vania, and its urbanized area —a region of 26.4 square 
miles consisting of Reading, twelve incorporated boroughs, 
and the urbanized sections of seven adjoining townships. 
Locally the area is known as “Greater Reading.” 

Through field mapping, library research, interviews 
and questionnaires, the origin of the present structure of 
the area was traced; and the relationships which exist 
between the various political units, and the problems which 
political separation has imposed upon the area were ana- 
lyzed in order to arrive at some conclusion relative to the 
desired trend for future development. 

Greater Reading is a conurbation resulting from the 
growth of a cluster of small towns, each developed around 
a nucleus of either trade or industry, originally separated 
from each other and Reading by bands of rural land. Im- 
petus to growth in each area outside the central city was 
given by the suburban movement of the early decades of 
the twentieth century. As each area became large enough, 
it incorporated and operated as a separate political entity. 
As continued growth filled the rural land between the areas, 
their boundaries coalesced; and by 1930 Reading was almost 
entirely encircled by a band of incorporated towns. 

The immediate effect of this encirclement upon the 
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central city was accelerated decadence. With little land 
for expansion, industry encroached upon residence, resi- 
dence expanded vertically, property values and population 
declined, and taxes increased. 

In the suburban areas, increased contact with the cen- 
tral city stimulated demands for increased municipal 
services, and the boroughs soon reached the legal limits 
of indebtedness and were forced to find new sources of in- 
come. In the area as a whole, local problems became re- 
gional problems, and in 1930 the Community Council of 
Berks County was organized to solve problems of fire and 
police protection and traffic control. Because of the de- 
pression and World War II, however, the Council accom- 
plished little. 

Since the war, interest in civic improvement has again 
developed in both the suburban areas and the central city. 
The suburban areas are again approaching the areal prob- 
lems through the cooperative plan; the city, however, is 
emphasizing annexation and is hinting at incorporation of 
the entire region. 

Both plans have advantages. Both present difficulties. 
Cooperative planning preserves the identity of each politi- 
cal unit but lacks authority to implement the plans it makes 
for regional improvement. The homogeneity of the urban- 
ized area, however, coupled with the fact that the various 
political units have already successfully cut across politi- 
cal boundaries in various municipal functions, offers a 
logical basis for incorporation under one governing body. 
Incorporation offers the advantage of a unified approach to 
problems which transcend political boundaries and provides 
authority to implement the plans proposed for their solu- 
tion. Annexation in Pennsylvania, however, is not easy; 
neither is the elimination of the psychological barrier im- 


posed by loyalty to the small community. Both depend up- 
on a well organized educational program which will present 
to the people the unbiased facts of governmental costs 
under political separation as well as under political union. 
201 pages. $2.51. Mic 55-516 


CHANGING OCCUPANCE OF THE JAPANESE 
IN LOS ANGELES COUNTY, 1940-1950 


(Publication No. 13,000) 


Midori Nishi, Ph.D. 
University of Washington, 1955 


Numerically small but economically and socially a sig- 
nificant ethnic minority, the Japanese in the United States 
experienced a unique cycle of changing occupance between 
1940 and 1950. Under war conditions in 1942-1945 some 
120,000 persons were evacuated from the Pacific littoral, 
temporarily relocated, and subsequently resettled; the 
familiar West Coast agglomerations were broken up, and 
the demographic pattern completely altered. A dislocation 
of this proportion clearly foreshadowed significant socio- 
economic changes. 

In 1950 Japanese in the United States were more widely 
distributed than in 1940, but the most striking phenomenon 
was the resettlement of 36,761 persons (25.9 per cent of 
the nation’s total) in the Los Angeles area. Basic to this 
movement were better opportunity and the desire to go 
“home” — to the familiar environment where the Issei had 





lived and worked and where most of the Nisei had been 
born. 

Despite a certain similarity in numbers and spatial 
arrangement, the 1940 and 1950 population maps of Japan- 
ese in Los Angeles county showed significant differences. 
In 1950 there was less ethnic concentration and greater 
dissemination into new areas. Urban expansion had 
crowded out agriculture, pushing it toward the periphery 
of the county. The number of Japanese in agriculture had 
declined; there were fewer farms, those of 1950 being 
larger in acreage and more completely mechanized. Spe- 
cialties included truck crops, cut-flowers, potted plants, 
and nursery stock; the Japanese had a near-monopoly in 
bedding plants. With land ownership as a stimulus, Ameri- 
can methods, concepts and values had been generally 
adopted, including a significant reduction in the use of un- 
paid family labor. Higher earning power had resulted in 
farm housing, material comforts, and living standards 
comparable to those of their Caucasian neighbors. 

The expanding economy of Los Angeles afforded a much 
wider choice of urban employment than in 1940. Qualified 
applicants found work in many firms formerly closed to 
them, entering new fields in competition with other white- 
collar workers. Nisei with college degrees secured posi- 
tions commensurate with their training, including business, 
engineering and other professions. 

In contrast, the Issei had more difficulty in becoming 
reestablished. The loss of leased farms, small businesses 
and occupational equipment, as well as the breakdown of 
family-type enterprise forced many into substitute employ- 
ment. 

Prior to the war, Issei activities and Issei values domi- 
nated the socio-economic structure, with close-knit family 
businesses providing the best economic security. By dis- 
rupting this structure, evacuation and relocation acceler- 
ated the trend toward economic assimilation as well as 
toward social integration into the general community. By 
1950 many Japanese had moved to widely scattered resi- 
dential districts in Los Angeles county, with greater ac- 
ceptance in the community at large. Nucleated settlement 
of the “Little Tokyo” type was still prominent, but the im- 
pact of such ethno-centered communities on the second 
generation Japanese was steadily declining. 

Adherence to purely Japanese cultural institutions has 
diminished as shown by reductions in the number of lan- 
guage schools, Buddhist and related temples, societies 
devoted to old-world arts and crafts, and Issei social or 
benevolent organizations. The patriarchal Issei family 
with its transplanted culture was being replaced by the 
modern Nisei family, thoroughly schooled in American 
folkways. 

The wider range of employment in Los Angeles, newly 
acquired equality with fellow workers, and growing accept- 
ance in positions of trust and responsibility are speeding 
the process of Nisei acculturation. Japanese prestige in 
Los Angeles is higher than ever before. Within the com- 
munity the roles of Issei and Nisei are gradually being 
reversed. The latter are merging themselves into the 
American way of life and, if the trend continues, the Sansei 


should complete the integration. 
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THE POLITICAL GEOGRAPHY OF 
THE KLAGENFURT PLEBISCITE AREA 


(Publication No. 13,020) 


Richard Rainier Randall, Ph.D. 
Clark University, 1955 


The collapse of the Austro-Hungarian Empire and the 
birth of the “Succession states” in 1918 gave rise to a 
number of conflicting border claims. One important area 
of dispute was the Klagenfurt Basin in southern Austria, 
which, because of its large Slavic population, was claimed 
by Yugoslavia. The problem was officially settled in 
Austria’s favor in 1920 by a plebiscite which covered 
most of the Basin. Yugoslavia, however, continued to 
claim this part of Austria until 1950, when she withdrew 
her demands. Whereas the dispute is now (1955) regarded 
as closed by the governments of both states, it could easily 
become reopened by Yugoslavia. This study proposes to 
examine those geographic, historical and political factors 
which have caused the dispute, giving emphasis to events 
which have occurred since the plebiscite in 1920. It is 
also proposed to make summary conclusions regarding the 
nature of the dispute and regarding a possible solution. 

All available literature and data concerning the problem 
have been utilized, and persons in the disputed area itself, 
as well as those elsewhere in Austria and Yugoslavia, have 
been consulted. Numerous maps were made in order to 
help determine and portray geographic relationships. 

Results indicate that geographic, ethnic, economic, 
historical and political factors have been the cause of the 
dispute. The large Slovene element of this region is eth- 
nically related to the population of Yugoslavia. The geo- 


graphic unity of the Basin, caused to a considerable extent 





by the Karawank Mountains which bound the lowland to the 
south and which here mark the Austro-Yugoslav border, 
has resulted also in an economic unity of the area. Of par- 
ticular significance, however, are political factors. Yugo- 
slavia’s claims for this part of Austria after the first 
World War and especially after the second World War, 
were predicated to a considerable degree upon the support 
of other countries, and her withdrawal of territorial de- 
mands in 1950 — while not fully condoned by Slovene leaders 
— was strictly a matter of political expedience. Political 
considerations have similarly motivated the anti-Slovene 
campaign in Austria which reached its peak between 1938 
and 1945, the granting of many concessions to the Slovenes 
immediately after the close of the Second World War, and 
a gradual retraction of some of those concessions in the 
past few years. The opinions of the majority of the popu- 
lation with regard to joining Yugoslavia seem to fluctuate 
with political tides and with economic prospertiy. The 
communistic government and the lower economic standards 
of Yugoslavia have caused the greater majority of Slovenes 
in Austria to want no more than loose cultural ties with the 
Slav state. 

Conclusions are: that the Klagenfurt Plebiscite Area, 
and the Klagenfurt Basin of which it is a part, ought to re- 
main intact, regardless of which country possesses them; 
that under present circumstances, there seems to be no 
valid reason to transfer these area to Yugoslavia; that 
Yugoslavia has, however, a legitimate interest in the politi- 
cal and cultural welfare of the Slovene population; that 
Austria ought to grant this element cultural rights and 
political equality; and that, if these privileges were allowed, 
a satisfactory solution to the problem could be reached. 
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THE GLACIAL GEOLOGY OF A PART 
OF NORTHWESTERN PENNSYLVANIA 


(Publication No. 13,563) 


Vincent Chester Shepps, Ph.D. 
University of Illinois, 1955 


Field studies were conducted in an area which includes 
Shenango, Linesville, Girard, and Cambridge Springs 
topographic quadrangles; and in parts of the Kinsman and 
Andover quadrangles which are in Pennsylvania. Four 
successive ice advances occurred during the Wisconsin 
stage of the Pleistocene epoch in this area. During the 
Tazewell stage ice covered the entire area depositing a 
nearly continuous ground moraine. In early Cary times 
the ice again covered the entire area and deposited numer- 
ous kames and kame terraces along with an extensive 


ground moraine. Two further ice advances occurred during 


the Cary stage, one during middle Cary time and the other 
toward the end of the stage designated late Cary. Neither 
advance covered the whole area. 

Middle Cary ice advanced into the northern part of 





western Crawford County leaving a terminal moraine 
trending nearly east-west. This moraine to the east turns 
northward at Conneautville and traverses the uplands of 
Eire County in a northeast-southwest direction through 
Spring, Elk Creek, Franklin, and McLean townships. The 
name Lavery moraine has been given to this end moraine 
after a comnmmunity through which it passes in Franklin town- 
ship. Late Cary ice advanced into western Crawford County 
up to the position of the Lavery moraine. Nearly every- 
where in this area the late Cary end moraine is deposited 
onto the Lavery moraine forming a compound end moraine. 
To the east, the late Cary ice failed to move up over the 
Mississippian bedrock escarpment which trends north- 
south from Conneautville and so plastered an end moraine 
at the base of the escarpment. This moraine follows the 
escarpment northward and is lost under the later lake 
border moraines in west central Erie County. 

At Conneautville, a tongue of late Cary ice outrode the 
Lavery moraine and pushed southward down the valley of 
Conneaut Creek to the vicinity of Conneaut Lake where it 
spread out over the low upland and deposited end and 
ground moraine. During the retreat of this lobe of ice, 
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outwash was poured into the low areas around Conneaut 
Lake. A similar tongue of ice pushed down the valley of 
the Shenango River from Ohio to the present position of 

the dam which impounds water to form Pymatuning Reser- 
voir. Outwash from this lobe of ice poured down the 
Shenango River Valley as well as the valley of Big Run to 
the west. Outwash of middle Cary age fills the valley of 
Conneautee Creek, from McLean where the Lavery moraine 
crosses the creek, to Cambridge Springs to the south. 





The till of each ice advance has a characteristic and 
limited texture. The Tazewell ice deposited sandy till, 
the early Cary ice deposited sandy silt till, and the middle 
Cary ice deposited a silt till. A till of the late Cary ice 
ranges from a clay till to a clayey silt till. With this and 
other evidence the tills of this area have been correlated 
with the tills of northeastern Ohio. 

142 pages. $1.78. Mic 55-519 


HEALTH SCIENCES 


HEALTH SCIENCE, PHARMACY 


AN HISTORICAL EVALUATION OF THE 
AMERICAN DRUG MARKET SINCE 1900 


(Publication No. 13,867) 


George Bernard Hook, Ph.D. 
University of Pittsburgh, 1955 


It was the purpose of this work to present an historical 
evaluation of the drug market. Because of the amount of 
knowledge that is available in bound periodical form and 
because the area of pharmacy administration is new in 
origin, it was the intent of this work to review the more 
pertinent information and to publish the findings in one 
convenient volume. The newness of the field is particular- 
ly evidenced by the lack of textbooks and organized litera- 
ture searches; therefore, it was further intended that this 
work would serve to introduce new students to some of the 
undeveloped problems of pharmacy administration that are 
available for study. 

The scope of this study was limited to the twentieth 
century because the most significant growth was found in 
that period. The period from 1850 to 1900 was also sur- 
veyed; however, the results were not uniform in organiza- 
tion and, for the most part, showed no definite connection 
with the drug market as it exists today. Whenever informa- 
tion from this era was significant, it was identified. 

The method used in this work was to study the market 
from two separate approaches, functional and institutional. 
The first method was the functional approach. In this sec- 
tion, only those functions that had a specific or typical de- 
velopment in the drug market were presented; in the case 
of functions that are shared generally throughout the mar- 
ket, no specific mention was made. It was concluded that, 
because of the scientific background and training of the 
pharmacy student, this approach is a very logical one to 
use in the teaching of pharmacy administration. The 
second, the institutional approach, was most revealing and 
has contributed largely to the background material of the 
current market. It was very useful in determining the rea- 
sons for some of the current marketing practices. 

The sources of information were the published histories 
within the field of pharmacy and the bound periodicals of 
the drug market. The various trends in the market were 
established by reading historical presentations, either in 
textbook form, or as pamphlets, or as special features in 


one of the anniversary numbers of a current magazine. 
Once a trend was recognized, a lateral search of the peri- 
Odicals was used to give credence to it. One of the limita- 
tions of the work was that only one magazine, The Ameri- 
can Journal of Pharmacy, extended back into the pre- 








Civil War era. A second magazine that was also used, 
The American Druggist, extended back to 1871; however, 








only the volumes since 1884 are available. The twentieth 
century has a vast amount of news and information; how- 
ever, because of a lack of uniformity and poor indexing, 
this material has not been utilized to its fullest extent. 

The information, when summarized, revealed that the 
growth of the market prior to the Civil War was carried on 
by happy circumstance. The apothecary was essentially a 
professional man, proud of his independence; however, he 
was inclined to follow the path of least resistance and would 
most often conduct his business in whatever way economic 
circumstances would indicate. He stocked and sold those 
products his consumers demanded, and he was not always 
able to enjoy the professional prestige that he would have 
preferred. 

The growth of the current market has been directed by 
two logical forces, education and legislation. These two 
forces have been closely allied in their activities so that, 
while the pharmacist has recognized the need for legislation 
in the interest of public welfare, he has also opposed any 
restrictive type of legislation that might lead to socializa- 
tion. Other economic conditions that were influential were 
wars and the trends which follow them. The period after 
the Civil War introduced the first buyers’ market to the 
drug field. World War I introduced a new and expanded 
technique of production that was resolved into a need for 
better organized promotional activities. The World War II 
influences have placed an even greater emphasis on inte- 
gration of the market. 
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EVALUATION OF PRINCIPLES APPLICABLE TO 
THE DESIGN OF EAR PROTECTORS 
AND COMMUNICATION HEADSETS 
FOR USE IN NOISY ENVIRONMENTS 


(Publication No. 13,878) 


Paul Lee Michael, Ph.D. 
University of Pittsburgh, 1955 


Chairman: Leo G. Doerfler 

This is a study of electro-acoustical analogies as ap- 
plied to the design of ear protectors and communication 
headsets. An important phase of this study was the evalua- 
tion of the protectors and the theory behind communication 
headsets. 

Since speech components are clustered mostly in the 
low audible frequencies, it appeared that speech communi- 
cation through ear protectors might be improved in some 
cases if the low frequencies were passed with relatively 
little attenuation. This could be possible and still provide 
adequate protection in most cases if the higher frequencies 
were attenuated maximally. 

An acoustic filter was designed by electro-acoustical 
analogies to these specifications and placed in a set of ear 
protectors. The ear protectors used in this study were 
concha seated devices which were designed to house the 
acoustic filter and to embody the best features of the in- 
sert-type and muff-type ear protectors. 

The first question asked in this study was: Is it possi- 
ble to predict attenuation characteristics of the concha 
seated ear protector with acoustic filters? 

The threshold characteristics of the concha seated ear 
protector were measured both with and without the acous- 
tic filter using 10 normal hearing subjects. The attenua- 
tion of the protectors with and without acoustic filter was 
determined by threshold shift. 

The confidence limits of the calculated attenuation curve 
were compared to the observed curve and no significant 
difference was indicated. Therefore it appears that cer- 
tain attenuation characteristics can be predicted in designing 
ear protectors. 

To determine if there is a significant difference be- 
tween the attenuation characteristics of the concha seated 
protector with and without acoustic filter, the confidence 
limits of the mean attenuation curves were considered. A 
significant difference was noted below 1000 cps. but no sig- 
nificant difference was indicated at higher frequencies. 
Therefore, the speech frequencies were passed with sig- 
nificantly less attenuation in the filter type protector than 
in the protector without filter. At the same time the filter 
type protector provided as much protection in the more 
dangerous high frequencies as the protector without filter. 

The second question asked was: Is there a real differ- 
ence between the communication characteristics of the 
concha seated protectors with and without acoustic filters? 

The articulation functions of six normal hearing sub- 
jects were determined using PB and Spondee word lists 
both with and without the protectors in quiet and in noise. 
The mean articulation functions were determined and 
plotted in each case for the six subjects. 

The data obtained in quiet indicated that the filter type 





protector provides the best speech intelligibility where 
there is a need for communication in quiet between noise 


periods. It is also evident that the highest intelligibility 
scores in quiet are obtained when no protectors are worn. 
The data obtained in noise indicated that the protector 
without filter will provide higher articulation scores than 
the protector with filter where there is a steady state 
noise of about 90 db. or higher. These data also indicated 
that both protectors will provide higher articulation scores 
than without protectors in the higher steady state noises. 
Industrial noise surveys have shown that various working 
environments have both steady state and intermittent noises 
of varying frequency-attenuation characteristics. Some 
environments have high noise levels where the attenuation 
of the protector without filter is needed for adequate pro- 
tection. However, a large majority of industrial noise 
levels are such that the attenuation of a protector with 
acoustic filter provides adequate protection. A consider- 
able number of these environments has intermittent noises 
where communication is carried on in quiet between noise 
periods. There is, therefore, a need for protectors both 
with and without acoustic filters for use in the presence of 


industrial noise. 
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ON THE UTILIZATION OF 
A PUBLIC HEALTH POPULATION 
IN THE STUDY OF MORBIDITY EXPERIENCE 


(Publication No. 13,886) 


Mary Ellen Patno, Ph.D. 
University of Pittsburgh, 1955 


This study considered the possibility of estimating the 
incidence and prevalence of illness and other health prob- 
lems through the use of a “selected” population, namely, 
the population known to a health department. The study 
was based on the June, 1952, morbidity survey of the 
Arsenal Study Area, Pittsburgh, Pennsylvania. 

The selected population included all members of the 
families who received medical or nursing service from 
the health department at any time during 1951 - 1953. The 
families were classified by initial service into two groups. 
Families whose initial service was related to disease or 
injury were termed “selected by disease”; all others, 
“selected for reasons other than disease.” 

It was found that the entire selected population differed 
from the general population with respect to size of family, 
age of individuals, and occupational and educational levels 
of the household heads. There was no difference, however, 
in the rates for illness, hospitalization, and chronic disease. 

The disease-selected group resembled the general popu- 
lation with respect to socio-economic characteristics but 
experienced higher rates for illness, hospitalization, and 
chronic disease. The nondisease-selected group did not 
resemble the general population with respect to socio- 
economic characteristics but had the same morbidity ex- 
perience as did the general population. 

The conclusions include the suggestions that (1) the 
concepts which associate illness with large families and 
lower educational and occupational status should be ques- 
tioned; and (2) certain segments of the health department 
population can be used in estimating incidence and preva- 
lence of illness, and in establishing relationships between 
morbidity and other factors. 
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THE GROWTH OF THE INDUSTRIAL SPIRIT 
IN TENNESSEE, 1890-1910 


(Publication No. 13,305) 


William F. Donovan, Jr., Ph.D. . 
George Peabody College for Teachers, 1955 


Major Professor: Jack Allen 


The purpose of the study was to trace the antecedents 
of the present industrialization of Tennessee during the 
years 1890 to 1910. In the twenty-year period covered by 
the study, a great campaign was being waged by industrial- 
minded people to attract industries to Tennessee. The 
state looked to manufacturing for help in correcting its 
economy. Too much dependence had been placed on agri- 
culture alone and when agricultural prices fell, the econ- 
omy suffered. To correct this maladjustment, a campaign 
was launched to inform capitalists of the potentialities 
present in Tennessee for manufacturing pursuits. 

In the late 1880’s and early nineties, Tennessee had a 
period of unprecedented prosperity. Actually, Tennessee 
was in the throes of a boom period destined to be short- 
lived. Developers from the North and England were in- 
vesting heavily in the state. Industrial towns were being 
planned and land auctions were being held to further these 
ambitions. The most notable of the boom towns was Car- 
diff. According to published reports, the sale held at 
Cardiff amounted to over $1,000,000. The growing strin- 
gency of the financial market in the nineties caused the 
collapse of the proposed manufacturing towns. 

The collapse of the boom dealt a temporary setback to 
the plans of the state’s industrial-minded. But they were 
a determined group and continued to have hope for the in- 
dustrial future of the state. They devised various modes 
of attack to further their ambition. Local booster clubs 
were established to see what cooperative action could ac- 
complish. These local organizations had as their main 
intent the attraction of capital for the building of factories. 
Free sites, bonuses, tax exemptions, and many other types 
of inducements were offered to manufacturing concerns if 
they would agree to locate in the state. Industrial con- 
ventions, expositions, exhibits, and attempts to liberalize 
the state laws regarding foreign companies were included 
in the struggle to lure new industries. 

Through the use of various methods designed to secure 
capital, the apostles of industry furthered their endeavor 
for the industrialization of Tennessee. Many of their ef- 
forts met with failure, but the movement for industries 
never faltered. For the period 1890-1910, Tennessee 
showed an astonishing increase in capital. The census of 
1890 reported the total amount of capital invested in manu- 
facturing as $51,475,092 including neighborhood industries 
and hand trades. The success of the search for capital be- 
comes apparent when the report for 1890 is compared with 
the 1910 census. The latter reported the capitalization of 





manufacturing as $167,924,000 excluding neighborhood and 
hand trades. The quest for capital had been crowned with 
some measure of success. 

The apostles of industry were aware that industry looks 
upon a reliable and tractable labor supply as a worth-while 
inducement for ine location of manufactories. They adver- 
tised that Tennessee was relatively free from labor strife 
and factories could be assured of an existence free from 
the turmoil of dissatisfied labor. However, there were 
some elements which threatened to disturb the peaceful 
labor situation. Among these were convict labor, child 
labor, Negro labor, and the growing unionization. 

Tennessee was in dire need of skilled and semiskilled 
labor, especially in periods of prosperity. Immigration 
was proposed as a solution to the labor shortages. In spite 
of all the ambitious plans, immigration was painfully lacking. 
For example, during the fiscal years 1899 to 1910 inclusive, 
9,555,673 people were admitted to the United States; of 
this number, only 6,575 gave their destination as Tennessee. 

Education was not overlooked as a source for the sup- 
plying of industrial workers. Pleas were made for the state 
to introduce a program of manual training. The industrial 
spirit developed the premise that education — including 
technological education — was the key to the door of manu- 
facturing. 238 pages. $2.98. Mic 55-523, 
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A STUDY OF SOME DEFENDERS 
AND CERTAIN ASPECTS OF 
THE DEFENSE OF BIG BUSINESS 
IN THE UNITED STATES, 1880-1900 


(Publication No. 13,071) 


Jack Blicksilver, Ph.D. 
Northwestern University, 1955 


This study is offered as a contribution to a better under- 
standing of the forces underlying the public acceptance of 
big business. After an introductory chapter in which the 
rise of great industrial and railroad corporations is placed 
in historical perspective, the arguments of the opponents 
of big business are surveyed. The attack was vigorous and 
ably presented, but the wide variety of panaceas suggested 
and the conflicting personalities of the critics in part ex- 
plain the limited success of the antitrust movement. Six 
chapters are then devoted to analyzing the thought of repre- 
sentative individuals and organs of public opinion defending 
large-scale enterprise. 

Those selected for treatment include articulate business 
leaders, a group larger and more active than usually sup- 
posed; lawyers, promoters and publicists whose economic 
interests dictated a defense of economic concentration; 
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spokesmen for the intellectual middle class — journalists, 
educators and clergymen — who espoused laissez faire, 
stewardship and self-help; and representatives of organ- 
ized labor who became convinced that the welfare of the 
worker would be enhanced through economic concentration. 

The defense was developed along two principal lines. 

It attempted to frame specific replies to the criticism 
leveled against big business and it emphasized the numer- 
ous advantages which would inevitably accrue from large- 
scale production and distribution. Stress was placed upon 
the advantages of concentrated economic control in leveling 
the business cycle, stabilizing prices and mitigating the 
worst effects of depressions. As opportunities on the agri- 
cultural frontier waned and factory production accelerated, 
an increasing demand was voiced that powerful corpora- 
tions be granted a free hand so that American products 
could compete in the world markets. 

While the economic advantages were emphasized, the 
deleterious political and social consequences were mini- 
mized or dismissed entirely. Most defenders maintained 
that any evil manifestations which might occur would take 
place only in the distant future. The overweening political 
power undeniably exercised by the business leaders was 
excused as being purely defensive and designed solely to 
protect legitimate enterprise against unscrupulous poli- 
ticians. 

Although some defenders assumed the offensive, bluntly 
denouncing their antagonists, numerous spokesmen for big 
business adopted a querulous tone, pleading for govern- 
ment aid to end ‘ruinous” competition. Others, recognizing 
the strong public attachment to free enterprise, spoke in 
terms of the unfailing operation of potential competition. 

Simple direct statements, only rarely buttressed by 
statistics, generally constituted the defense. In the at- 
tempt to frame a more sophisticated rationale, however, 
arguments drawn from social Darwinism and Manchester- 
ian economics were sometimes utilized. The triumph of 
the business elite was regarded as the clearest possible 
evidence that they were the fittest and merited their leader- 
ship in the social as well as the economic sphere. Since 
the economic structure was controlled by natural forces, 
it was patent to those who embraced the laissez faire faith 
that to interfere with the interrelated and complex mech- 
anism would disturb beyond repair its self-adjusting char- 
acter. 

On the other hand, since many business leaders pre- 
ferred government support to a neutral state, laissez faire 
could be used only with circumspection. A number of busi- 
ness spokesmen advanced the notion that the agencies es- 
tablished by the government could well be used to serve 
the interests of business by stabilizing competition while 
appeasing the popular demand for some measure of con- 
trol. Thus was introduced the formula of publicity and 
regulation in return for the retention intact of the great 
business combination, a position which in the twentieth cen- 
tury found its intellectual home in the type of progressivism 
embraced by such business magnates as George Perkins 
and such political leaders as Theodore Roosevelt. 
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LUDWIG FEUERBACH AND 
THE INTELLECTUAL BASIS OF 
NINETEENTH CENTURY RADICALISM 


(Publication No. 13,259) 


Melvin Cherno, Ph.D. 
Stanford University, 1955 


There is a widespread misconception (fostered equally 
by uncritical followers of Marx and Engels and by scholars 
who have been interested only in what Feuerbach wrote 
and not at all in why he wrote it) that Ludwig Feuerbach, 
noted for his critical study of theology and Hegelian ideal- 
ism, was a retiring scholar unconcerned with questions 
of political and social reform. The present study attempts 
to correct this misconception and to re-evaluate Feuer- 
bach’s religious and philosophical writings as a conscious 
endeavor to provide an intellectual basis for political and 
social radicalism. 

The introduction traces Feuerbach’s mental develop- 
ment from his acceptance of Hegelian idealism to the forma- 
tion of his own philosophy in the early 1840’s. Increasingly 
aware of the failure of idealism to account adequately for 
either the emotive side of human life or the apparent rich- 
ness and value of the world of physical nature, and increas- 
ingly impatient with the obstacles idealism and theology 
offered to what he came to recognize as the political and 
social aspirations of modern Europe, Feuerbach saw that 
a general clearing of the intellectual atmosphere was es- 
sential — both in religion and in philosophy. It was neces- 
sary to return to the spirit and propagandizing techniques 
of the philosophes of the eighteenth century. 

The first and second chapters survey, respectively, his 
philosophical and religious thought in the light of this de- 
sire to further the radical program. His activity was both 
negative and positive. In theology as well as in meta- 
physics, what Feuerbach attacked was the establishment 
of a superhuman being — the Absolute or God — and the 
consequent relegation of man (actually the source of the 
attributes of this being) to an inferior position; this was 
necessary, according to him, because man would never 
strive for political and social goals so long as he felt sub- 
ordinate to a supernatural being. In theology and in meta- 
physics what he asserted was the fundamental importance 
of the sensuously-perceiving individual as the basis of all 
theoretical and practical philosophy; he considered it 
necessary to put the “true” side of idealism and theology 
(the basic facts of man’s psychological makeup) in the 
service of radicalism, just as the “false” side of each was 
to be cleared away for the unimpeded progress of radical- 
ism. There are also discussed in these chapters (1) the 
appropriateness of the labels “sensualism” and “secular- 
ism” for Feuerbach’s system as opposed to the more ex- 
treme and emotionally-colored “materialism” and ‘athe- 
ism”; (2) Feuerbach’s review of Moleschott’s Lehre der 
Nahrungsmittel; and (3) his influence on Marx and Engels’ 
materialism. 

The third chapter centers on the question of putting a 
radical philosophy into practice. Feuerbach’s primary 
contribution in this regard was the notion that economic 
analysis, social agitation or political activity would all be 
ineffective unless they were preceded by ideological re- 
orientation. His activity during the Revolution of 1848 
merits special attention, for his withdrawal from the Frank- 
furt Parliament and subsequent delivery of a course of 
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lectures at Heidelberg are symbolic of his attitude con- 
cerning the relative value of the political and ideological 
methods of action. Similarly, his preference, both before 
and after the Revolution, for scholarly work over political 
activity was not the result (as Marxists and others charge) 
of his exclusive interest in “theory” but rather of his 
awareness that, in the long run, “theory” was itself the 
most useful “practice.” 

The conclusion points out the continued validity of 
Feuerbach’s views concerning the role of ideas in history, 
_ his relationship to other nineteenth century representa- 
tives of the Enlightenment, and the eventual triumph of 


his principle of secularism in the contemporary world. 
197 pages. $2.46. Mic 55-525 


GEORGE RIPLEY, TRANSCENDENTALIST 
AND UTOPIAN SOCIALIST 


(Publication No. 13,164) 


Charles Robert Crowe, Ph.D. 
Brown University, 1955 


George Ripley, the son of a well-to-do merchant of 
Greenfield, Massachusetts, began his career in the Unitar- 
ian ministry with some misgivings. During the first six 
years of his service to the Thirteenth Congregational 
Society in Boston, Ripley was an orthodox Unitarian. After 
1832, however, he began to attack the Unitarian attachment 
to Lockean philosophy, neo-classical literature, and con- 
servative politics. He disliked the emotional coldness of 
Unitarianism, and attempted to revitalize liberal Chris- 
tianity. This attempt led him into Transcendentalism. As 
an associate of Emerson, Alcott, and Theodore Parker, he 
played a leading role in many Transcendentalist ventures 
including the Transcendentalist club, the founding of the 
literary journal, the Dial, and the publication of the Speci- 
mens of Foreign Standard Literature. 

The Transcendentalist awakening inspired in him a 
propensity toward radical reform, and in 1841 he founded 
Brook Farm as an experimental center for social reform, 
— a place where intellectual and manual labor might be 
combined. A desire for greater philosophical consistency 
and a more substantial foundation for the “regeneration” of 
society was the major element in his conversion to the 
Utopian Socialism of Charles Fourier in 1843. He quickly 
became the dominant leader in the Fourierist movement 
and made Brook Farm a center for the propagation of 
“Associative” doctrines. 

A disastrous fire at Brook Farm in 1847, and Ripley’s 
loss of dominance in the American Union of Association- 
ists led to his disillusionment with the movement. He gave 
up his reform career in 1849, and spent the last thrity 
years of his life serving as a literary critic for Horace 
Greeley’s New York Tribune. 
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INDIGENOUS SECTIONALISM IN 
AMERICAN HISTORIOGRAPHY, 1877-1917 


(Publication No. 13,263) 


George A. Frykman, Ph.D. 
Stanford University, 1955 


Sectionalism has long been accepted as a noteworthy 
factor in the interpretation of American history. Frederick 
Jackson Turner’s school has been most influential in this 
interpretation, but general use of this vehicle has been 
limited to the consideration of ante bellum and Civil War 
developments. Popular opinion regards Post Reconstruc 
tion history as dominated by the nationalizing and cen- 
tralizing tendencies implicit in the triumph of the indus- 
trial revolution. The traditional forces of individualism, 
localism, and pioneering which had helped to create sec- 
tions remained in operation, however, particularly in the 
western areas which were settled between the Civil War 
and World War I. Neither the school of Turner nor any 
other academic group has made an adequate interpreta- 
tion of this sectionalism. 

The problem of this investigation was, first, to deter- 
mine whether sectionalism was a valid concept for the 
interpretation of the history of the Post Reconstruction 
generation, 1877-1917. A concomitant issue concerned 
the nature of the role which sectionalism should play in 
American historiography for that period. 

The methodology and materials of this study suggest 
that the problem of sectionalism has not been investigated 
from the viewpoint of the average American — Carl 
Becker’s Everyman. A virgin source of materials on the 
ideas of the layman came to light in the publications of the 
local, state, and sectional historical societies. Thus, the 
investigation became an effort to discover the influence 
of indigenous sectional expression upon the development 
of American historiography. 

The journals of fifteen local, state, and sectional so- 
cieties were analyzed to discover the incidence, nature, 
and significance of indigenous sectional writing. Repre- 
sentation included Eastern wealthy private societies, such 
as the Massachusetts Historical Society, and weak Southern 
organizations, such as the short-lived Southern History 
Association. They included representative groups from 
the great Mississippi Valley, such as boisterous Kansas 
and scholarly Wisconsin and Iowa organizations. The 
sample contained societies which exhibited the various 
phases of the westward movement in progress at the time 
and a number of stages of cultural and historiographical 
maturity found in more settled areas. For example, the 
state societies of Kansas and Nebraska reflected cultural 
immaturity; Ohio showed a pioneer renaissance stimu- 
lated by celebrations of a centennial of development; and 
the Oregon Historical Society represented the Far Western 
conclusion to the pioneering movement. 

The significance of indigenous sectionalism was com- 
pared with oposing themes, such as nationalism and local 
patriotism. The indigenous sectionalisms were cast into 
the socio-cultural perspective represented by the entire 
national tradition and by contemporary issues. From this 
many-sided investigation there emerged a series of sec- 
tional concepts reflecting the traditions of heroic ages and 
contemporary developments. These ideas fitted particular 
needs for historical interpretation or for adjusting to con- 





temporary problems. The men of a particular locality 
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varied their conceptions of section from the local com- 
munity, to river valley, the nation, and even international 
areas. 

It is clear that indigenous sectionalism is a valid in- 
strument for the interpretation of Post Reconstruction 
American history. Also, it should be an integral part of 
American historiography. American historiography has 
been inadequately defined in the terms of classic writers, 
academicians, and comprehensive works. The sources of 
indigenous writing — the local and state journals in par- 
ticular — have been ignored by interpreters of American 
historiography. The profusion and richness of grass roots 
literature provides a challenge to revise American histor- 
iography in order to reveal more clearly important aspects 
of the life of the average American of the 1877-1917 period. 
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THE MIND OF THOMAS COLE 
(Publication No. 13,363) 


Kenneth James LaBudde, Ph.D. 
University of Minnesota, 1954 


This thesis presents a study of the operative ideas of 
Thomas Cole, an artist prominent in American cultural 
life in the years from 1825 to 1848. His efforts as a writer 
and architect give him additional interest as a creative 
personality. 

Several thousand items of his letter, journals, note- 
books, essays, poems, addresses, and prose sketches, have 
been read. There are almost a hundred paintings which 
can be identified reasonably as having been done by Cole. 
Numerous oil studies and unfinished works, twenty sketch- 
books, and over six hundred drawings complete the source 
materials used. Magazines of the period containing re- 
views of paintings were perused to relate Cole’s work to 
the taste of his day. 

Both those who have written about Cole and those who 
have written on his period have emphasized his contribu- 
tion to the heightened appreciation of American scenery 
evident in the cultural life. His predilection for history 
painting has been seen as a reflection of a deeply religious 
personality or as an unfortunate ambition to emulate the 
grandiose art of Europe. Cole’s concepts of nature, society, 
history, and God do much to explain why these divergent 
creative interests were a part of the same personality. 

Cole’s American landscapes brought him quick acclaim 
because cultivated Easterners by the 1820’s were members 
of a society urban enough to join their European counter- 
parts in looking upon nature as a desirable retreat. The 
unique aspects of the American picturesque, the mountains, 
forests, waterfalls, and skies, which Cole studied in his 
many excursions in the White and Catskill mountain regions, 
were recorded on his canvases to the delight of his com- 
patriots. 

The artist had a highly emotional response to nature as 
wilderness. The wild could be a refuge from the complex- 
ities and evils of urban life while its mysteries and ele- 
ments could give the attentive observer a sense of God. 
Nature was not the zenith of existence but a foretaste of 
the Divinity which man must seek. 

Nature could also mean a rural landscape in which man 





dwelt leisurely among the gentler beauties of nature which 
exercise a civilizing influence. Cole spoke often of the 
“utilitarianism” of his day as the epitome of its material- 
istic and demagogic forces, the enemies of true civiliza- 
tion. He was prompted to these warnings by nature’s 
symbolization of the history of man. The scenery of Eur- 
ope, especially Italy, provides parallels between the 
changes which man has wrought upon nature and the altera- 
tions in society. 

Cole saw history as a series of cycles of movements 
away from the natural, i.e., the simple and good, toward 
the artificial, i.e., the complex and vicious. Empires have 
always destroyed themselves. The artist’s bitter comments 
on the United States of his day reveal that he found it far 
removed from his Arcadian stage of history which has the 
simplicity of the pastoral but the amelioration of civiliza- 
tion, i.e., Christian virtues and artistic accomplishments. 

His large historical canvases were didactic lessons for 
nations and individuals that they must seek the salvation 
of Christian morality. While Cole intended these works to 
have the monumentality of great art, they met with dwin- 
dling interest. 

Thomas Cole then gives a new dimension to the minor- 
ity mood of pessimism which has been found in his period 
by recent students of some of his literary contemporaries. 
His career shows the difficulties a painter faced ina 
young and democratic nation ill-prepared to foster monu- 
mentality in art. 256 pages. $3.20. Mic 55-528 


UPTON SINCLAIR AND 
THE EPIC MOVEMENT, 1933-1936 


(Publication No. 13,271) 


Clarence Fredric McIntosh, Ph.D. 
Stanford University, 1955 


Upton Sinclair, the well-known novelist, was the central 
figure in the EPIC movement, a force in California politics, 
1933-1936. He provided the plan to “End Poverty In Civili- 
zation;” he became the movement’s organizer and leading 
candidate; his opponents made him the main issue in the 
1934 political campaign; and his defeat and retirement from 
political activity brought an end to the effectiveness of the 
movement. 

Sinclair’s EPIC plan, in its immediate objective, was 
a proposal to end unemployment. Its creator proposed to 
establish with state aid a self-sufficient system of land 
colonies and factories for the unemployed, where the workers 
would produce goods for their own use rather than for profit. 
The plan, in its ultimate objective, was radical since its 
purpose was the dmocratic socialization of the economy, 
first in California and then the nation. The ideas in the 
plan were a mixture of nineteenth-century European and 
American radical thought. Sinclair borrowed the method 
for the realization of his goal from the self-help co-operative 
movement, then (1933) flourishing in southern California. 

The EPIC leader proposed to achieve power by cap- 
turing the Democratic party in the primary election and 
by gaining control of the government in the general election 
in 1934. He changed his legal party registration from 
Socialist to Democratic and ran for governor on the Demo- 
cratic ticket. He established the End Poverty League as 
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the official organization of the movement, which enjoyed 
amazing success in forming a network in California of 
EPIC clubs, ultimately numbering 2,000 by November, 
1934. Unstable social and economic conditions, divisions 
among his Democratic opposition, his skillful propaganda, 
especially the association of his cause with the needy and 
his plan with the goals of the New Deal, all contributed to 
his victory in the primary election. His propaganda cam- 
paign reached its peak in September when he made a tri- 
umphant trip to New York to confer with President Roose- 
velt, and when the major defeated faction of the Democratic 
party in the state agreed to support him. 

Sinclair’s opposition, which included Republicans and 
some of the Democratic party organization as well as most 
of the leaders of California’s economic and social institu- 
tions, excepting organized labor, successfully diverted 
Sinclair from his objective. Using Sinclair’s past record 
as a radical and playing on the economic fears of the elec- 
torate, they turned the campaign into one in which the EPIC 
leader’s personality became the main issue. 

Sinclair expected, after his eastern trip, to get aid in 
his cause from President Roosevelt, but the President and 
other national Democratic leaders first refused to help, 
then aided his leading opponent, and finally were willing to 
ask him to withdraw from the campaign in favor of a third- 
party candidate. Although the position of the national 
leaders remained publicly undefined during the campaign, 
Sinclair’s opponents, with indirect aid from Washington, 
succeeded in destroying the effectiveness of the EPIC 
propaganda that identified it with the New Deal. 

Sinclair was decisively defeated in November, 1934, al- 
though his vote was nearly twice what he received in August. 
He then became inactive in the movement and, as a result, 
he greatly weakened the End Poverty League. He returned 
to politics in 1936 in a futile attempt to maintain EPIC con- 
trol of the Democratic party organization. 

The EPIC plan itself was almost lost sight of in politics; 
but the campaign increased the awareness of the need for 
positive governmental action, and the movement signifi- 
cantly altered the character of the California Democracy. 
Probably more important, the movement, in spite of its 
failure, provided a means within the American democratic 
tradition through which the victims of the depression could 
express their suffering. 
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The Ligonier Valley Rail Road was abandoned in 1952; 
thus bringing to a close a chapter in railroad history that 
had covered approximately a century. This abandonment 
presented an opportune time for writing the history of the 
enterprise with its historically interesting setting in the 
beautiful Ligonier Valley. 

The road itself extended from Latrobe, on the Pennsyl- 
vania Railroad about forty miles from Pittsburgh, eastward 
to Ligonier and the Ligonier Valley, where General Forbes 





had built Fort Ligonier in the heart of a beautiful valley 
between the Laurel and Chestnut Ridges in the Allegheny 
Mountain range. 

This is a study of the Ligonier Valley Rail Road and the 
communities that it served. The story of this colorful 
railroad was portrayed chiefly by the documents and records 
preserved by the organization and was supplemented by the 
use of various newspapers. Secondary sources were used 
principally for background material and to show environ- 
mental relationship. 

The original official sanction for the road was granted 
in 1853, but it was not until 1871 that an organization was 
finally effected to build the line. Although continuous ef- 
fort was exerted in this direction, failure was faced in 1875 
when the sheriff was forced to possess the line and its 
holdings. After other attempted solutions had failed, the 
aid of Judge Thomas Mellon and his sons was secured in 
1877 and a dream of 25 years became a reality when the 
first run was made on December 1, 1877. 

Industriously and capably handled, the family-controlled 
railroad was soon well established and accepted by the 
community. During the following years an outstanding 
record was made. Faithful and adequate service was given 
to a section of the country for which such service was a 
requisite for development and well-being. Before the end 
came, much had been accomplished; great had been the 
benefits attributable to the independent railroad. The 
furnishing of an easy and acceptable outlet for the Ligonier 
Valley made possible the development of natural resources 
and gave life to the otherwise restricted community, which 
prospered and grew with the help of the railroad. In the 
Latrobe area the railroad aided not only community growth 
but even the direction of growth, as the new industries 
tended to locate along the line of the road. By serving the 
industries and aiding in their success, the railroad played 
a major part in the history of the community and the de- 
velopment of Latrobe into an industrial center. 

In addition to its business attributes, one of the most 
far-reaching results of the enterprise was its contribution 
to the social life of the Valley and the surrounding com- 
munities. The development of Idlewild Park as an adjunct 
to the line portrayed this, as the park became an impetus 
to the social life not only locally but for miles around. 

So well had this colorful vein of transportation become 
a part of the history and life of the community that even its 
liquidation did not end its influence. The operation of the 
Latrobe end was continued by the Pennsylvania Railroad, 
the beautiful scenic section through the Chestnut Ridge 
pass became a part of the Lincoln Highway, and the civic 
spirit developed by the railroad organization with its cul- 
tural and esthetic achievements projected beyond the life 
of the railroad. 

Here is a sample chapter in the great saga of American 
railroading. Under the Mellon family ownership the enter- 
prize was under ideal organizational control; otherwise, 
as other such lines, it was born of necessity, aided the de- 
velopment of its communities, added lasting benefits, and 
then removed itself when it was no longer needed. 

315 pages. $3.94. Mic 55-530 
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LORD SHELBURNE AND 
THE GENESIS OF LIBERAL REFORM 


(Publication No. 13,122) 


John Mackenzie Norris, Ph.D. 
Northwestern University, 1955 


Many of the most important policies of the liberal re- 
form movement of nineteenth-century England were orig- 
inally implemented by the second Earl of Shelburne (1737- 
1805). He fashioned the protests against the British failure 
in the American Revolutionary War into a liberal reform 
program, which set the pattern for future change, before 
it was crushed by conservative opposition. 

The times were not entirely favorable to such a pro- 
gram. Politically, the eighteenth century was dominated 
by the conservative, non-functional tradition of govern- 
ment inherited from Locke and the Revolution Settlement; 
constitutionally, it was a time of transition from royal and 
oligarchic, to cabinet and party government. The rudimen- 
tary political parties of the time were unreceptive to ideas 
of reform; the administration of government was per- 
meated with obsolescence; and extravagance, jobbery and 
corruption were accepted as its normal adjuncts. Govern- 
ment economic policy was also stultified by institutional 
decay, although after 1750 laissez-faire capitalism devel- 
oped rapidly in the nation’s economy. 

Shelburne’s own development as a reformer was shaped 
by his personal unpopularity and his intellectual turn of 
mind. Almost from the outset of his career, he was ex- 
cluded from the close circle of the Whig Oligarchy, and its 
leaders evinced a constant hostility to his projects of re- 
form. For a time he was attracted by the system of en- 
lightened despotism, as offering the most convenient agency 
for implementing his reforms. Ultimately his liberal sym- 
pathies prevailed, fostered by his association with British 
and Continental liberals and with the leaders of the new 
middle class created by the industrial revolution. 

Shelburne’s participation in the reform movements of 
the 1780’s reflected these influences. As prime minister, 
he instituted sweeping reforms of the Royal Household and 
the Civil Government, rationalizing the functions and re- 
muneration of the various offices, improving accounting 
methods, eliminating sinecures and exorbitant fees, and 
enforcing economy, efficiency and integrity on the civil 
service. More important, perhaps, he created a powerful 
agency for future reform by giving the Treasury the author- 
ity and the strength to control the affairs of all other offices 
of government. Under Shelburne’s aegis, the collection of 
the revenue was improved and a campaign was begun to 
eliminate smuggling. Shelburne was the first important 
English statesman to advocate the principles of compensa- 
tory taxation and the progressive taxation of income. He 
made possible the inijplementation of Richard Price’s 
sinking-fund plan, and was the author of the safeguards 
which were its distinguishing feature. 

He believed that the essential purpose of parliamentary 
reform should be to widen the franchise rather than mere- 
ly to purge Parliament of royal influence. Though he spon- 
sored many measures to eradicate corruption and influence, 
his chief concern was to give political power to the manu- 
facturing and mercantile classes. He viewed the great im- 
perial crisis of the age largely in terms of trade and profit. 
He was an exponent of imperial devolution and free trade 
because he believed they would promote British trade and 








manufacturing. Shelburne envisaged Britian, under the 
leadership of her mercantile classes, becoming more 
powerful and more prosperous than she had ever been as 
the mistress of a territorial empire. 

Unquestionably valuable though they were, most of 
Shelburne’s reforms met with the inveterate hostility of 
the statesmen of the day and were rejected and forgotten 
with the overthrow of his government in 1783. A few were 
salvaged and put into operation by the Younger Pitt. But 
the zeal for reform had never been widespread and most 
of its impulse had been dissipated even before the conserva- 
tive reaction to the French Revolution smothered it for a 
generation. 289 pages. $3.61. Mic 55-531 


POLITICAL THEORIES OF 
JUAN LUIS VIVES 


(Publication No. 13,588) 


Anne Margaret Riley, Ph.D. 
The University of New Mexico, 1955 


The humanist, Juan Luis Vives, was born in Valencia, 
Spain in 1492. Since the period in which he lived was a 
transitional one, Vives was able to choose the best part of 
medieval scholarship and to blend it with the concepts of 
the “new learning” emanating from the Italian peninsula. 
Thoroughly trained in the medieval tradition, both at pre- 
paratory schools in his own city and later at the University 
of Paris, Vives emerged as an able Latinist and grammar- 
ian, but an implacable foe of the perversion of the scho- 
lastic method. 

Following his sojourn at Paris, Vives went to Louvain 
where he continued his study of classical languages and 
taught several courses in ancient literature at the Uni- 
versity. One of the most important events of his life oc- 
curred when he met Erasmus, whose friendship and en- 
couragement did much to widen Vives’ circle of friends 
among the influential men of his age. Thomas More, 
Francis Cranevelt, Henry VIII, Adrian VI, and Budé were 
but a few of Vives’ friends and patrons. A real tribute to 
his ability came when he was nominated in 1519 as tutor 
to Ferdinand, younger brother of Emperor Charles V. Al- 
though he never served in this capacity, he did accept the 
post of instructor to Mary, daughter of Henry VIII and 
Catherine of Aragon. The English episode was brought to 
a Close by Henry’s divorce, which Vives opposed, and con- 
sequently he found it wise to leave England. 

Upon his return to Bruges, a city in the Flemish pro- 
vinces of Charles V, Vives faced a life burdened with 
financial problems, family illness, and his own increasing 
discomfort from the ravages of arthritis. Yet none of 
these drawbacks kept him from turning out an amazing 
quantity of literary products. 

This literary activity reflected the dominant strains in 
the humanist’s personality. His interest in the classical 
period manifested itself in his preoccupation with grammar, 
rhetoric, and educational questions. His interest in human 
affairs showed itself in his pacifist campaign, his desire 
to improve the morals and conditions of life for his fellow- 
men. Repelled by the spectacle of the beggars in the 
prosperous town of Bruges, he drew up a plan for the alle- 
viation of their misery. In defending the right to private 
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property, he attacked the Anabaptist experiments in the 
Germanies. He spent much effort on plans by which edu- 
cation might be utilized to improve men’s lot, and by which 
monarchs might best carry out their responsibilities. 

In many ways, Vives’ theories contain the seeds of 
much later thought. While there is implicit in his works 
many ideas which later would develop fullfledged theories 
in the eighteenth century, it is doubtful that Vives himself 
was preparing a conscious outline for the Age of Reason 
to follow. Certainly he is closer to that century than most 


of the men of his own age. 
158 pages. $1.98. Mic 55-532 


THEODORE ROOSEVELT: 
A SYMBOL TO AMERICANS, 1898-1912 


(Publication No. 13,366) 


David Francis Sadler, Ph.D. 
University of Minnesota, 1954 


The dissertation is based on research in histories, 
biographies, autobiographies, letters, and magazine and 
newspaper articles and cartoons from 1898 to 1912 — the 
period of Theodore Roosevelt’s greatest popularity. Al- 
though these interpretations of Roosevelt varied consider- 
ably, they dealt in the main with one or more of four cen- 
tral themes: violence, work, righteousness, and corrup- 
tion. Each of these was embodied in one or more Roose- 
veltian images, e.g., the cowboy, the trust buster, the 
tyrant. 

Roosevelt’s rise to fame as leader of the Rough Riders 
made him in the eyes of many of his contemporaries a sym- 
bol of violence. T. R.’s early adventures in Dakota and the 
Western character of the Rough Riders provided material 
for the image of the two-gun cowboy, identifying him with 
violence of the West. His later hunting trips gave rise to 
the image of the hunter; Roosevelt was interpreted — es- 
pecially during the African hunt in 1909 — as a bloodthirsty 
slayer of wild game. 

T. R.’s Big Stick, first depicted in 1904, was soon widely 
accepted as evidence of his innate violence. Writers and 
cartoonists, seeking to express this quality in other terms, 
portrayed Roosevelt also as a wild animal, and a tempes- 
tuous force of nature, and the like. Other observers, how- 
ever, linked Roosevelt’s violence with the vigor and im- 
pulsiveness of youth and made of T. R. an example of the 
vital energy of a growing young nation. 

Roosevelt’s career also represented to many of his 
contemporaries the achievement which an American can 
win by hard work. Even though he was well born and well 
educated, his admirers fitted him into the pattern for the 
self-made man by emphasizing his determined efforts to 
overcome physical weakness and insisted that he had 
reached the White House by perseverance and industry. 

To his supporters Roosevelt was a powerful symbol of 
righteousness. According to them he improved the moral 
tone of the nation by his example and his preaching. They 
pictured him as a reformer courageously battling political 
corruption throughout his career. When economic monop- 
oly became a greater issue than corruption, Roosevelt, 
while he himself did not believe in destroying trusts, was 
widely hailed as a trust buster. And in 1910-1912 T. R. 





was often regarded as the leader of a crusade against 
both political and economic evils. 

Roosevelt’s admirers also associated him with the 
world battle for righteousness. His intervention in Panama 
and his role in settling the Russo-Japanese war, among 
other things, contributed to building up the image of the 
world policeman. To many Americans this image also 
represented the growing strength of America as a world 
power. 

To Roosevelt’s critics he was a symbol of corruption. 
He was, they charged, an unscrupulous politician who 
pretended to attack political bosses and trust magnates 
while in reality he was subservient to them. Beginning 
with the Panama affair, T. R.’s opponents began to portray 
him as a power-mad tyrant attempting to destroy constitu- 
tional government and, especially during the panic of 1907, 
the economic structure of nation. From 1910, when he 
espoused political reforms such as the recall of judicial 
decisions, through the campaign of 1912, when he was the 
Progressive candidate for President, Roosevelt was in the 
eyes of the opposition a Satanic figure. 

Roosevelt, widely considered a typical American, serves 
as an index of various American values during the Pro- 
gressive period: a faith in direct action; a concern with 
right; an emphasis on individuals; a nostalgia for the past; 


and a belief in progress. 
229 pages. $2.86. Mic 55-533 
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THE EARLY CAREER OF 
JOHN RANDOLPH OF ROANOKE, 1773-1805 


(Publication No. 13,854) 


William Ewart Stokes, Jr., Ph.D. 
University of Virginia, 1955 


John Randolph of Roanoke was recognized by his con- 
temporaries as one of the foremost public servants of his 
day. That most of them disagreed with him, that many 
felt he was the great anachronism of the pace-setting, pro- 
gressive era that marked the first third of the Nineteenth 
Century led by the rashest to underestimate the value of 
his contributions to his nation. Few there were who doubted 
the selflessness of his patriotism or the sincerity of his 
convictions. 

But historians have dealt harshly with Randolph. Prac- 
tically no standard history and but few of the many spe- 
cialized studies dealing with his era even remotely ex- 
plain his importance. The result of this treatment has led 
to the perpetuation of rumors, half-truths and gross exag- 
gerations concerning his private as well as his public life. 

The average’college student today, if he has heard 
Randolph’s name at all, has but the foggiest notion about 
his career. How many would identify him as the twenty- 
eight-year-old floor leader and majority whip of the first 
yeffersonian Congress, directly responsible for many of 
the reforms of that highly successful administration: tax 
cuts, debt reduction, legislation making the Louisiana 
Purchase effective? How many of the most widely read 
laymen associate his name with the many “firsts” he origi- 
nated: the first filibuster, the popularization of the phrase 
“Mason-Dixon line,” originator of the damning term “War 
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Hawks,” founder of the Quids, the first third party in 
American history, and other innovations? How many 
scholars, even to this day, take cognizance of his timely 
and simple proposals whereby the United States would have 
escaped the largely useless War of 1812, or admit that he 
correctly analyzed the constitutionality of the Missouri 
Compromise during the Congressional debates of 1819-20, 
anticipating the Dred-Scott decision by thirty-seven years? 

The mass of misconceptions that cloud Randolph’s 
name today are countless and largely inexplicable. His 
real importance is as foggy in the mind of the average 
American as the location of his plantation home, Roanoke, 
whose name he affixed to his own for the last twenty-three 
years of his life. Yet, while one of Jefferson’s most emi- 
nent biographers has called Randolph “the one great genius” 
that Congress could boast, while Van Wyck Brooks has 
written that the Virginian deserves an honored place in 
America’s literary heritage, a recent book, purporting to 
treat with the Jeffersonian group as a whole scarcely men- 
tions Randolph’s name, and the only collection of his letters 
ever published appeared in 1834, the year following his 
death. 

John Randolph was prominent in the public service from 
the end of John Adams’ administration to the beginning of 
Jackson’s second term. Throughout that period, he came 
into sharp and violent conflict with each of the six occu- 
pants of the White House, with Clay, Webster and Calhoun, 
and with lesser luminaries. And a fight with Randolph was 
no minor skirmish. His brilliant debating technique could 
sting usually hard-shelled politicians into intemperate out- 
bursts of rage and passion. 

These feelings of ill-will and hostility toward Randolph 
himself have all too often been retained in historical litera- 
ture, colored by many biographers of Randolph’s most 
famous contemporaries. The great bulk of American his- 
torical writing has been, therefore, generally unfavorable 
when dealing with the fiery Virginian. 

This study, based primarily on new materials never be- 
fore used by scholars, attempts to bring Randolph into 
better focus, and covers the period of his brilliant con- 
structive career before sickness and dementia overtook 
him. Its purpose is to detach that forceful innovator of 
Jeffersonian reforms from the embittered and insane Ran- 
dolph of his later years. 
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Almost nothing was known about the patriarch of the 
Russian Orthodox Church during the critical fight between 
the church and state immediately following the Russian 
Revolution. Yet it was precisely this man who became the 
main target for attack by both the Communists and a dissi- 
dent group within his own church. It was only after his 
death, that the church became completely subservient to 





the new government and as the patriarch predicted, Christ 
was again betrayed. 

In order to piece out the early years of the patriarch’s 
life, born Vassily Ivanovitch Bellavin, it was necessary to 
comb all available sources in both England and America 
since the present political situation made contact with 
Russian sources impossible. Fortunately the archives of 
the Karlovsky Synod had been brought to New York fol- 
lowing the second World War, and the head of the present 
Russian Orthodox Church Abroad, also in New York, had 
been a colleage of Patriarch Tikhon in Russia and still 
vividly recollected him. A great deal of information came 
from several professors at the newly opened Orthodox= 
Seminary in Jordanville, New York. 

Although there are still great gaps in Tikhon’s life, 
particularly in the early years of childhood and young 
manhood, enough information was available to reconstruct 
his entire life and show how the strength and weakness of 
policies were influenced by his deeply religious but very 
human nature. The life of Patriarch Tikhon is a living 
witness of the principles and methods of the initial phase 


of communism in Russia. 
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(Publication No. 13,023) 
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George Higgins Moses was born in Lubec, Maine, on 
February 9, 1869, the son of a poor minister. As a young 
man in neighboring New Hampshire, he soon became ac- 
quainted with the conservative Senator Gallinger and the 
politically powerful William E. Chandler. By the time he 
entered the Senatorial contest in 1918, Moses had become, 
through his editorship of the Concord Monitor, well known 
to the politicians of his State, but only the death of Gal- 
linger before the primary enabled Moses to leave the 
regular race and win the Senatorial nomination for Gal- 
linger’s unexpired term at the Republican State Convention. 
His margin of victory in the election was scant. 

Moses came into immediate national prominence when 
he joined Senators Lodge and Borah in their successful 
attempt to prevent American adherence to the League of 
Nations. At home.he identified himself with such interests 
as the Asmoskeag mills and various private power groups, 
and soon took over the reins of power within his Party in 
New Hampshire. The Republican liberals, meanwhile, 
desperately rallied around the messianic John G. Winant. 
In spite of this liberal opposition, however, Moses tri- 
umphantly secured his renomination and reelection by 
overwhelming majorities in 1926. His obvious inability to 
adapt his social philosophy to the problems of the depres- 
sion, as well as continued liberal antagonism in New Hamp- 
shire, led to his defeat in November, 1932, and his virtual 
retirement from active politics. He died in Concord, New 
Hampshire, on December 20, 1944. 

During the 1920’s Moses was a source of both great 
strength and great weakness to the Republican Party. He 
undoubtedly attracted many voters to his standard and 
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kept would-be stragglers in line. Yet, as a leader unwill- 
ing to change with the times, he helped to align the Party 
with a do-nothing policy; and alienate the Party from the 
people, especially after the onset of the depression. He 
also split the Party through his attacks upon the Western 
progressives and Presidents Harding and Coolidge. 

He was proud to be a Tory who embraced the Hamilto- 
nian philosophy of rule by the “rich and the well-born.” 

It seemed to him that governmental powers and expendi- 
tures should be drastically curtailed to protect the individ- 
ual and his property. Moses further believed that any 
tampering with the American political and economic sys- 
tem would be dangerous and undesirable. He was an invet- 
erate high-tariff sponsor, though only to protect industrial 
interests. In fact, his hostility toward a higher tariff on 
farm products launched his much-publicized and long-con- 
tinuing conflicts with the Farm Bloc. 

In foreign affairs Moses fought all entangling relation- 
ships with Europe because they would, he feared, tie Amer- 
ica’s hands, destroy its sovereignty, and lead to an unde- 
sired war. Yet, he was not an isolationist, but a nationalist 
who strove to increase the armed strength of the United 
States and who wished his country to pursue a vigorous 
diplomacy whenever its interests were deeply involved in 
foreign affairs. 

As a member of important Senatorial committees, as 
Permanent Chairman of the Republican National Conven- 
tion in 1928, and as Chairman of the Republican Senatorial 
Campaign Committee, he remained throughout his Senatori- 
al career one of his Party’s leading spokesmen in and out of 


the Senate. 
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This study examines the nature and causes of the Dutch 
reaction to the German occupation during the Second World 
War by presenting the German occupation policies and the 
response of different Dutch groups to the Nazi regime. 

Although the German invasion was prompted mainly by 
military considerations, Hitler established a civilian ad- 
ministration, headed by High Commissioner Dr. Arthur 
Seyss-Inquart. Through the civilian agencies, the Fuehrer 
hoped to win the political allegiance of the population, 
since he admired the racial qualities of the Dutch people. 
In the event of a total German victory, he probably would 
have annexed the Netherlands to Germany, although the 
Germans officially denied this intention throughout the war. 

In order to win over the Dutch people, Seyss-Inquart at 
first allowed some political freedom. At the same time, 
however, he began to reorganize public and semi-public 
institutions according to Nazi principles, and to introduce 
the first anti-Jewish measures. The dismissal of Jewish 
professors led to student strikes in November 1941, and 
the anti-Semitic excesses of the Dutch National Socialist 
Movement caused a major strike in Amsterdam in February 
1941. 

After the attack on the Soviet Union in June 1941, the 





Germans dropped the attempt at political conciliation. The 
campaign for more slave labor, and the first deportations 
of Jews in July 1942, drove an increasing number of Dutch 
citizens into active opposition. A series of strikes involv- 
ing half a million people broke out in April and May 1943, 
in response to a German order interning all former Dutch 
soldiers. These strikes made the German authorities re- 
alize that their effort to win over the Dutch people had 
failed completely. Partly for this reason, they exploited 
the occupied territory more ruthlessly from the summer 
of 1943 on. After September 1944, they turned to outright 
spoliation of the section still under German control. 

Until the spring of 1943, the majority of the population 
complied with German regulations, although small resist- 
ance groups had become active in 1940. After May 1943, 
an increasing number of men went into hiding in order to 
escape the labor draft. Large resistance organizations 
came into existence and a wave of violence and assassina- 
tions occurred. The underground press, which had grown 
slowly since 1940, underwent a rapid expansion during the 
year 1943. A railroad strike, called in September 1944 in 
support of the Allied armies, remained completely effec- 
tive until the liberation. 

This study concludes that the ideological measures of 
the Germans, rather than the economic deprivations in- 
flicted upon the occupied country, were the chief causes of 
the rejection of the German regime by the Dutch people. 
The immunity of the population to Nazi infection was rein- 
forced by the pervasive influence of the family and the 
churches. 

The segments of the population with common ideals, 
such as university students, physicians, and church groups, 
were best equipped to lead the resistance to national social- 
ism. Groups such as government officials and the Jews, 
lacking a common ideological denominator, collaborated 
with the Germans to a larger extent. 

In the Netherlands, a small and open country, sabotage 
and partisan warfare proved less appropriate forms of op- 
position than firm passive resistance. The achievement of 
the Dutch resistance lies, not so much in the physical dam- 
age which it inflicted upon the enemy, as in the sense of 
self-respect and spiritual integrity which it made possible 
for the Dutch people. 
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This study treats the development of a central Virginia 
County from the close of the Confederate War to the end of 
the nineteenth century and is based primarily upon the files 
of local newspapers. In Part One attention is given to each 
of the following topics for the period, 1865-1885: (1) gov- 
ernment and politics (2) agriculture (3) industry, business, 
and banking (4) transportation, communication, and public 
utilities (5) education (6) social activities and organizations. 
In Part Two the same topics are considered for the period, 
1886-1900. 
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Because very few of the more fanatical political leaders 
lived within her borders, and also because the officers on 
duty were not of the tyrannical type, Albemarle, despite its 
heavy black population, was spared many of the unpleasant 
results commonly associated with Radical reconstruction 
in other parts of the South. Readjustment — the movement 
to scale down the state debt — appears to have been most 
popular in the county during its early stages. When, in 
1879, under the leadership of General William Mahone it 
became a full-fledged political party, it began to lose 
ground, and in the eighties, after it had identified itself 
with the national Republican Party, its canditates were de- 
feated with monotonous regularity. Although the Farmers’ 
Alliance boasted a large and active membership in the 
county, the Populist Party to which it gave birth never 
mustered any appreciable strength. 

Devoting much less attention than they had in the past 
to the production of such staple crops as wheat, corn, and 
tobacco, county farmers in this period directed more of 
their efforts to the raising of livestock and the cultivation 
of fruit. William Hotopp, a German immigrant who moved 
to “Pen Park” near Charlottesville from New York state in 
1866, perfected grape culture on his newly acquired estate, 
and within a few years this enterprise had become a most 
profitable one for immigrants and native farmers alike. 
By the mid-nineties thousands of barrels of Albemarle Pip- 
pins and other apples were being shipped from Covesville. 

Largest of the industrial plants in operation were the 
Charlottesville Woolen Mills, the Monticello Wine Com- 
pany, Hotopp’s Wine Cellar, the farm implement concern 
of Harris and Son, and the Armstrong Knitting Company. 
The mercantile establishments of Charlottesville increased 
greatly in number and became much more specialized in 
character. Striking late in the county, the panic of 1873 
dealt a disastrous blow to banking institutions, but in the 
financial crisis of 1893 both the Peoples’ National Bank 
and the Bank of Albemarle weathered the storm success- 
fully. 

The year 1880 witnessed the completion of what had 
long been a missing link of the north-south railway line 
serving the county — the twenty-eight miles of track be- 
tween Charlottesville and Orange Courthouse. During the 
last fifteen years of the century the outstanding innovation 
in transportation was the street car in Charlottesville; in 
communication the most significant development was a tel- 
ephone exchange for the city and county. 

While public schools increased substantially in number 
and in popular favor following their introduction in 1870, 
private schools continued to enjoy considerable patronage 
throughout the entire era. The Miller Manual Labor 
School opened near Batesville in 1878 offered a highly 
practical type of education for many of the county’s under- 
privileged youths. 

Much of the social life centered around the desire to 


keep alive memories associated with the Confederate cause. 


In the field of religion, these years were marked by the ad- 
dition of a new denomination (Lutherans in the late sixties), 
a great increase in church memberships, especially in 
connection with the fervent revivals of the eighties, and 
extensive church building programs. 
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This dissertation is intended to supplement and to mod- 
ify existing historical accounts of the American Federation 
of Labor. It has a more general purpose, too, which is to 
furnish an example of intellectual history that takes im- 
ages, symbols, and myths — as well as ideas — into account. 
“Myth” is used in this study as a general descriptive term 
for a cluster of ideas and images from whose use in spe- 
cific contexts important attitudes of AFL leaders may be 
inferred. The image of the Oriental “coolie,” for example, 
became a focus of particular AFL racial, economic, social 
and political animosities — that is, it became a symbol of 
certain qualities considered undesirable by union leaders. 
Where empirically verifiable, these qualities were usually 
a mixture of truth and falsehood. 

The principal images dealt with in the dissertation in- 
clude the trade unionist, Samuel Gompers, the union label, 
the capitalist, the socialist, the intellectual, the scab, and 
the Oriental coolie. The chief ideas examined have to do 
with the AFL leaders’ conception of the trade union, and 
of its historical and religious sanctions. These ideas and 
images are organized, in the body of the dissertation, into 
two main groups — those which defined a “world” friendly 
to trade unionism and others which comprised a world 
hostile to it. 

Since I have necessarily used written documents almost 
exclusively as source materials, my study is limited to the 
recorded utterances of the most articulate trade unionists 
in the AFL. And since these men (and a few women) were 
generally AFL officials, the myth I have investigated is 
essentially that of the Federation leadership. There are 
good reasons for believing, however, that the views de- 
scribed were probably shared by a substantial part of the 
rank-and-file. 

The analysis of an AFL myth is useful methodologically, 
in that it demonstrates the practicability of employing the 
literary-anthropological concepts of image, symbol, and 
myth in rational historical inquiry. It is also useful in re- 
vealing facets of union workers’ lives which American his- 
torians’ emphasis on economic motives in recent years has 
tended to obscure. 

Finally, this study indicates that mythic beliefs may 
function as causes of other, overt human behavior. At 
least two elements in the AFL myth, the union label and 
the coolie, clearly seem to have been so imaginatively 
powerful in the minds of AFL leaders as to have helped 
shape major AFL policy decisions on practical issues. 
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FABRICS WITH RESPECT TO THE ABSORPTION 
OF WATER AND DRYING 
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The major purposes of this study were to determine: 


1. How the absorption of water by and drying of towel- 
ings differed on the basis of fiber content when compari- 
sons were made among desized, plain weave towelings 
composed of cotton, flax, and mixtures of 75 per cent 
cotton and 25 per cent flax. 

2. How the absorption of water by and drying of plain 
weave cotton and linen towelings were affected by launder- 
ing only as compared with laundering and use. 


In addition, an attempt was made to determine the relation 
ships of certain yarn and fabric properties to absorbency 
and drying of towelings. 

The absorption of water by toweling was measured by 
a wet-surface method involving the use of the Larose de- 
vice. During drying, specimens were suspended on wire 
frames in a conditioning room at a temperature of 70°F.=+ 
2F. and a relative humidity of 65 per cent + 2 per cent. 

Desized linen towelings absorbed markedly less water 
and dried in a shorter period of time than desized towel- 


ings made from cotton or from mixtures of cotton and flax. 


However, differences in absorption of water by and drying 
of the two latter types of towelings were not significant. 
After laundering only or laundering and use for 20, 40, 
or 60 cycles, cotton toweling was generally more absorb- 
ent than linen toweling at the 1/4- and 1/2-minute periods, 
but linen toweling was generally more absorbent than cot- 
ton toweling at the 2-, 4-, and 8-minute periods. Because 
laundering increased the amount of water taken up by linen 
toweling to a greater extent than the amount taken up by 
cotton toweling, differences in the drying of cotton and 
linen towelings were smaller after 20, 40, or 60 launder- 
ings than when unlaundered. Although a number of the dif- 
ferences were Statistically significant, it is doubtful 
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whether some of them were great enough to be of much 
practical importance. 

The tendency for absorbency to increase as a result of 
laundering only or of laundering and use was evident in 
cotton toweling chiefly at the 1/4- and 1/2-minute absorp- 
tion periods, but it was more marked for linen towelings 
at all absorption periods, except that there were some de- 
creases in the absorbency of linen toweling between 40 and 
60 launderings. There were no significant differences in 
drying times of cotton towelings after different numbers of 
cycles of laundering only and of laundering and use. How- 
ever, a longer period was required for the drying of linen 
toweling after 20, 40, or 60 cycles of laundering as com- 
pared with unlaundered toweling. After being laundered 
and used for 60 cycles, linen toweling dried in a shorter 
time than when laundered and used 20 times. 

There was greater absorbency per gram of fabric after 
laundering and use than after laundering only for cotton 
toweling at the 1-, 4-, and 8-minute periods and for linen 
toweling at all periods except 1/2 minute. 

The fabric properties which appeared to be most 
closely related to high absorbency and long drying time in- 
cluded low count (number of yarns per inch), a low percent- 
age of non-fibrous materials, and high thickness and weight. 

Relatively high breaking strength and high initial absorp- 
tion rate could be found in combination in desized towelings 
made from cotton or from mixtures of cotton and flax. 
However, among the desized linen towelings studied, high 
breaking strength was coupled with low absorbency at the 
longer absorption periods. Desized linen towelings were 
stronger warpwise but less absorbent than desized towel- 
ings made from cotton or from mixtures of cotton and flax. 
Towelings of the two latter compositions did not differ sig- 
nificantly in absorbency or breaking strength. Decreases 
in breaking strength after increasing cycles of laundering 
only or of laundering and use were much more marked for 
linen than for cotton toweling. 

Two factors which would favor linen, absence of linting 
and a more agreeable “feel” to the hand, were not a part 
of this study. 
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Parker Currier Griffin, Ph.D. 
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The year 1364 saw the accession of Philippe le Hardi 
to the throne of the Duchy of Burgundy. A line of Valois 
dukes, commencing with Philippe le Hardi and ending with 
Charles le Téméraire in 1477, vastly extended the original 
confines of the Duchy. Their success was due to a variety 
of circumstances, not the least important of which was a 
marked renaissance in the practice of chivalry in court 
circles. Under the third of the Dukes, Philippe le Bon 
(1419-1467), observance of the chivalric code took on the 
character of a national policy, the romances and epics of 
earlier centuries being used, just as a codification of laws 
would be, as source-books for examples of social conduct. 

The Court of Burgundy quickly became renowned for its 
brilliance; artists and writers found welcome there, and the 
life at court attracted knights whose dedication to the in- 
creasingly complicated ritual of a selfconscious society 
has often been condemned as quite devoid of any moral 
value. The known accomplishments of many allegedly ef- 
fete courtiers are not in accord with the popular historical 
doctrine of a social decline in the Age of Philippe le Bon. 

A frequent target for purposes of belittlement has been 
Jacques de Lalaing, a young Hainaut knight whose life was 
spent in the service of the Duc de Cléves and of Philippe 
le Bon. It would seem upon superficial examination to 
have been a life passed in search of personal glory ac- 
quired in fantastic jousts and tourneys. It was our feeling, 
however, that there was considerable substance to Jacques 
de Lalaing; that he acted as earnestly and effectively in 
court administrative circles as in the lists; that he was, 
in fact, one of the trusted and able assistants with whom 
Philippe le Bon, a highly successful ruler in his time, sur- 
rounded himself. Philippe’s milieu bourguignon, a compos- 
ite formed of acute political direction, chivalrous conduct 
and an ideal of service to the state, offered a solution to 
the ills of the age and provided an area of peace desper- 
ately needed by contemporary civilization. 

Thus, the institutions and some of the personalities of 
the Duchy of Burgundy were examined in a more optimistic 
light: the intimate relationship between Burgundian society 
and its preferred literature produced a better-rounded and 
more capable aristocracy. The type of existence elected 
by Jacques de Lalaing, far from being an act of vanity, re- 
flects instead the aspiration toward an ideal of ethical con- 
duct such as has always motivated saints and heroes. Tra- 
dition, literature and the intellectual climate of the Duchy 
of Burgundy made this young man one of the last and one of 
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the greatest medieval preux. His enthusiasm for noble 
deeds, his love of God and his high sense of duty and honor 
mark him as a noteworthy figure, and anything but a 
nonentity. 
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In the preparation of the edition of this Golden Age 
figuron play which has been ascribed to both Lope de Vega 
and Rojas Zorrilla, and which is concerned with the comic 
aspects of a monomaniacal fixation on nobility of a villano, 
microfilms of three manuscripts were used: one of a copy 
of a suelta edition now in the Biblioteca Nacional in Madrid; 
another of a scribe’s copy of the play also, at present, in 
the Biblioteca Nacional; and the third, an actor-adapter’s 
version now in a private collection in Barcelona. 

Insofar as is possible, a history of the three copies is 
given, gleaned from references to the play in various cata- 
logues and histories of literature. A synopsis of the plot, 
as seen in the three versions, follows and establishes the 
fact of a substantial textual difference between the suelta 
on the one hand and the two manuscript versions on the 
other, and leads to a determination of the chronology of the 
three copies. From internal evidence it is established that 
the suelta version (referred to as S) furnished the basis for 
the actor-adapter’s manuscript (O) and that the latter appar- 
ently provided the text for a direct copy in the Biblioteca 
Nacional manuscript (B). It can be seen from the extensive 
cross-outs and write-ins in O that a plot change was in the 
mind of an adapter, but that for some reason he finally re- 
turned to a close approximation of the S version. 

Because O ascribes the play to Lope on one of the folios, 
and because in S the printed attribution of authorship to 
Rojas is confused by the crossing through of his name on 
the title page and the writing in above it of the name of 
Castillo Sol6érzano, an attempt is made to resolve these 
contradictions and to determine positively the author. By 
means of a comparison of the verse percentages of S with 
those in Lope, Rojas and Castillo (only two of the latter’s 
plays were available) it was found that the writing of Don 
Gil by any of the three was unlikely, the determining factor 
being the high percentage of octava used by the unknown 
author. Another possibility for authorship, that of Clara- 
monte, was suggested by a curious error in a mythological 
reference in Don Gil, but a verse comparison again proves 
negative. The only conclusion possible from the foregoing 
is that positive identification of author is impossible with 
the information presently at hand. 
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A further attempt at some identification of the play is 
made by trying to establish composition date through the 
orthographic peculiarities of O, but with no success. This 
is followed by a detailed versification analysis as an expo- 
sition of the style and as a comparison between §S and O. 
The obvious connection with the Quijote is briefly examined 
and then several contemporary plays of similar theme and 
character are superficially analysed in comparison with 
Don Gil to bring the conclusion that the theme of the play 
was echoed in others and that there are some remarkable 
resemblances to Don Gil in the Marqués del Cigarral of 
Castillo Solorzano. 

A short analysis of Don Gil in the light of previously 
published definitions of the figurén demonstrates that this 
comedia falls well within the field of this particular dra- 
matic genre. With an exposition of the lyric and comic 
values present in the play, the introductory study ends in 
the conclusion that Don Gil de la Mancha is a better than 
average work of its kind. 

The remainder of the dissertation is made up of the re- 
production of the texts of S and O with footnotes, and in 
those to the latter version are given the variant readings 
of the B manuscript. It might be mentioned that five photo- 
graphic illustrations of the title pages and of one of the 
folios are included in the Introduction. 
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SOME AESTHETIC DEVELOPMENTS 
REFLECTED IN ENGLISH PERIODICALS, 
1770-1798 


(Publication No. 13,550) 


Joseph John Rondy, Jr., Ph.D. 
University of Tlinois, 1955 


This is a study of criticism in English periodicals be- 
tween 1770 and 1798 which describes the extent to which 
two traditional critical orientations, the rhetorical stand- 
ard of judgment of art and the idea that art should be a 
mimetic imitation or faithful copy of nature, were sup- 
planted by a third, the theory that art should be primarily 
self-expression. But, more important, the survey de- 
scribes, so far as criticism in periodicals allows, how 
and why a change in point of view took place. 

Reviews and essays in miscellanies show that in the 
1770’s poetry was evaluated mainly in terms of its effect 
upon the audience. Critics generally believed that the end 
of poetry was to please and that it could please best by 
conforming to established rhetorical standards, including 
poetic diction, which they thought were the product of the 
progress of taste. Between 1770 and 1798, this rhetorical 
standard of judgment was modified in two ways: under the 
influence of pre-Restoration poetry, especially the ballad, 
rigid stylistic criteria relaxed to the point where plain 
style was frequently encouraged at the expense of poetic 
diction and a reasonable freedom in versification and imag- 
ery allowed. Two, an ever increasing emphasis upon the 
importance of strong feeling naturally and spontaneously 
expressed undermined the dominion of the rhetorical point 
of view by shifting critical focus from effect upon the audi- 
ence to the mind of the poet. 

Periodicals show also that the ideal of the faithful copy, 





like the rhetorical standard of judgment, was undermined 
between 1770 and 1798 by the progressively increasing 
emphasis upon the mind of the poet. In 1777, Joseph 
Priestley suggested that beauty was not an essence, but 
merely a sensation of pleasure dependent upon a complex 
association of ideas; in 1785, Thomas Reid avoided the 
chaos of Priestley’s complete subjectivism by making 
beauty a sign of the creative intelligence of the Divine Mind 
or, in works of art, of human emulation of divine creative 
intelligence. During the 1790’s other writers whose works 
were abstracted in reviews made beauty either a pleasura- 
ble sensation resulting from an association of ideas or a 
sign of creative intelligence. Dugald Stewart, Reid’s disci- 
ple, explained and espoused nominalism and offered an ex- 
planation of the imagination that anticipated, to a degree, 
Wordsworth and Coleridge’s concept. The mind’s power 

to create was emphasized by various writers during the 
1790’s, some maintaining that hypotheses were always sub- 
ject to correction by experience, and others holding that 
reason could discover absolute, and hence uncorrectable, 
truth. One of the best applications of the concept of the 
creative imagination to aesthetics was Adam Smith’s antici- 
pation of Coleridge’s distinction between an imitation and 

a copy, but more immediately influential was Archibald 
Alison’s concrete explanation of the necessity of emotional 
unity and of the dependence of poetic suggestion upon the 
association of ideas. 

During the 1790’s a substantial number of reviewers 
agreed that the faithful copy was not enough and that evok- 
ing emotion was primary, but they did not advance the con- 
cept of the subjectively modified image, and only a few 
periodical essayists emphasized poetic suggestion. 
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A Complete Edition of the Poetry of William Shenstone 
provides the first complete, critically arranged, and anno- 
tated edition of the poems of this English writer. Every 
known poem by Shenstone (1714-63) is included, prefaced 
by a bibliography of relevant materials and a short resume 
of its history. The text is that of the poem’s earliest ex- 
tant form. Wherever possible, basic texts are taken from 
manuscripts. The other sources most commonly used are 
the poet’s 1737 publication, Poems upon Various Occa- 
sions, Robert Dodsley’s 1764 edition of the poems, and 
George Gilfillan’s edition of 1854. Each text is supple- 
mented by a list of variants from other manuscripts of the 
poem and from selected later publications (among which all 
the publications of the poem in the poet’s lifetime are in- 
cluded, and of which the last is usually the most recent 
publication), and by literary notes. As a part of their func- 
tion, both notes and prefaces discuss the poet’s influence 
on such writers as Thomas Percy, Burns, Cowper, Gold- 
smith, Henry Mackenzie, Robert Fergusson, Gray, and 
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Byron. The Shenstone canon consists of 161 selections, 
some of which have several versions that could be consid- 
ered separately. Shenstone’s Latin and English inscrip- 
tions are treated as poems. For the first time, all the 
poems appear in chronological arrangement. 

A number of poems are printed here for the first time. 
“Chast lucretia when you left me,” *To William Somerville 
of Edston, Esq.,” “To the Rev. John Ratcliff D.D.,” “From 
Catullus, 1740,” “Written on a Window in a Great Snow,” 
“The Answer,” an early version of “The Vista,” two ver- 
sions of “Written in Autumn 1748,” and several inscrip- 
tions. There are also poems, like “The Diamond,” “The 
Snuff-box,” and *Flattery,” which have been printed sepa- 
rately, but never as part of a collection of Shenstone’s 
poems. The reason so many of these materials have been 
uncollected is that, despite the interest in Shenstone re- 
flected in recent years in the publication of selections from 
his prose by Havelock Ellis, in the two editions of his let- 
ters by Marjorie Williams and Duncan Mallam, in Miss 
Williams’ biography, in the critical studies of A. R. 
Humphreys, E. Monro Purkis, and Virginia F. Prettyman, 
and in Ian Gordon’s edition of Shenstone’s Miscellany, no 
new edition of his poems has appeared since 1854. The 
appendices to this new edition offer several poems which 
Shenstone helped to write and a few which inspired him, 
the “Prefatory Dedication” to Shenstone’s Poems upon 
Various Occasions, and his “Prefatory Essay on Elegy.” 
They are followed by an index of titles and first lines. 

The editor’s aim, then, has been to furnish the mate- 
rials so that the student of eighteenth-century English lit- 
erature can know the definitive forms of Shenstone’s 
poems and so that he can appreciate the development of 
Shenstone as a poet. In general, although the comments of 
critics are included in the prefaces, the editor has stayed 
out of critical discussion, offering such opinions only when 
decision about which view to emphasize had to be made or 
when the critical discussion seemed inadequate. Of course, 
not all poems are criticized. The prefaces are largely 
historical in nature. But, since the poems can be read in 
their final forms as well as in their earliest and revised 
forms, and since they can be read with other poems writ- 
ten by the poet at the same time, it is possible to gain per- 
spective on Shenstone as a maturing poet. The collection 
of Shenstone’s poems offers as well the advantages of a 
good anthology: a fairly consistent performance demon- 
strating a variety of forms, considering a variety of topics, 
and offering a variety of pleasures. 
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Shilha is one of the Berber dialects spoken in southwest- 
ern Morocco. The analysis presented in this dissertation 
is based on the speech of a native of Ifni. The purpose of 
the grammar is to provide a general description of the 
structure of the language by examining the phonology, i.e., 
sound-types and their relative distribution; the morphology, 
i.e., major form-classes, and the syntax or relative dis- 
tribution of these form-classes. 

The analysis of the sound types shows that the following 
linear phonemes occur: /, k, b, d, g, f, s, 8, Z, Z, X, g,h,h, 
‘1, m,n, r, i, a, u/. In addition, the phonemes /*/ and 
/:/ occur. Both of these may be considered suprasegmen- 
tal components. The first indicates a retraction of the 
point of articulation. The second indicates additional ten- 
sion. The juncture between prefix or suffix and stem, /-/, 
is phonemic as well as the juncture occurring between 
words, /#/. Two contour phonemes occur. The first, /./, 
is characterized by a falling tone at the end of an utterance. 
The second, /?/, is characterized by a high tone on the 
two vowels before the end of an utterance. It is found usu- 
ally in interrogative sentences. 

The morpheme-classes are stems, affixes and particles. 
Stems may occur independently as words, but they occur 
most frequently with affixes. Affixes never occur independ- 
ently. Particles usually occur as words. Further analysis 
shows that the stems may be divided into two classes, 
nouns and verbs, because of their distribution. The affixes 
are divided into three classes: those occurring only with 
nouns, those occurring only with verbs, and those occurring 
with both nouns and verbs. 

Words in Shilha may consist of a single morpheme or a 
sequence of morphemes. Phrases may consist of a single 
word or a sequence of words. Although sentences may con- 
sist of a single word, e.g., exclamations or commands, the 
basic unit of sentence structure is the verb phrase. The 
vocabulary contains examples of the various types of words, 
and the texts furnish evidence for the conclusions stated in 


the grammatical analysis. | 
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Descriptive linguistics is concerned with the construc- 
tion of grammars of particular languages and the develop- 
ment of an abstract theory of linguistic structure of which 
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each grammar presents an exemplification. A language is 
an enormously complex system. Linguistic theory attempts 
to reduce this complexity to manageable proportions by 
constructing a set of linguistic levels, each of which makes 
a certain descriptive apparatus available for the character- 
ization of linguistic structure. A grammar reconstructs 
the total complexity of a language stepwise, extracting the 
contribution of each linguistic level. The adequacy of a 
given set of abstractly formulated levels can be tested by 
determining whether the grammars resulting from rigor- 
ous application of this theory (i) meet certain formal con- 
ditions of simplicity, and (ii) offer explanation on formal 
grounds for the ‘linguistic intuition’ of the native speaker. 
When the familiar linguistic levels are formulated care- 
fully and applied rigorously, it appears that the resulting 
theory is only partially successful in meeting these crite- 
ria. In particular, the description of phrase structure be- 
comes inordinately complex, if this description is designed 
to cover all grammatical sentences. This suggests that a 
new level of syntactic analysis be developed as a part of 
linguistic theory. Transformational Analysis is proposed 
as a higher level. 

In the abstract development of transformational analy- 
sis, we construct a set of ‘grammatical transformations,’ 
each of which converts sentences with phrase structure 
into sentences with derived phrase structure. In the trans- 
formational analysis of a language, we select a kernel of 
basic sentences for which a simple system of phrase struc- 
ture can be provided, and in which all grammatical and 
selectional relations are found. Every grammatical sen- 
tence not in the kernel must be derived by means of the 
transformations set up for the language in question. A 
syntactic description then consists of a system of phrase 
structure and a system of transformations which jointly 
exhaust grammatical sentences. For each set of sen- 
tences, we determine whether or not to assign them to the 
kernel by considering the complexity of the alternative 
syntactic descriptions. 

Just as on lower levels we can represent a sentence as 
a sequence of phonemes, morphemes, words, syntactic 
categories, and (in various ways) phrases, we can, on the 
transformational level, represent each sentence as a se- 
quence of operations by which it is derived from the kernel. 
We have a case of structural ambiguity when, in the sim- 
plest syntactic description, a given sentence can be de- 
rived from the kernel by several different routes. We say 
that a syntactic relation holds between two sets of sen- 
tences if some transformation set up for the language car- 
ries one set into the other. Such relations as that of active- 
passive can receive a formal grounding in this way. The 
notion of ‘centrality of structure’ (e.g., active declaratives 
more central than passives, interrogatives, etc.) can be 
explained wherever we can show that transformations are 
irreversible. Sentence types and subtypes can be identi- 
fied with particular transformations and subsidiary trans- 
formations of transforms. The complexity of the gram- 
matical statement is considerably reduced, since sentences 
with complex phrases and involved structure can be con- 
structed transformationally out of already formed simpler 
sentences. 

This study is concerned with the abstract development 
of such a system of transformational analysis, interpreted 
as a linguistic level. The formal properties and character- 
izability of grammatical transformations, the assignment of 
constituent structure to transforms, and compounding of 














transformations are studied, and transformations are gen- 
eralized to apply to sequences of sentences with phrase 
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English and Spanish are the two chief languages of the 
Americas. As these languages were brought from the 
mother country during the periods of exploration and colon- 
ization of the New World, each one followed a similar pat- 
tern of development. One evidence of this is the fact that 
both English and Spanish in the New World have phonetic 
survivals, or archaisms, from pronunciations that date 
back to the time of their importation into the Americas. 
According to authorities, all these archaisms may be found 
today in the mother country. 

Another characteristic of English and Spanish in the 
Americas is a strong tendency toward uniformity. Philolo- 
gists in the field of these two languages, such as Bello, 
Cuervo, Lenz, Alonzo, and Navarro in Hispano- America; 
Webster, Worcester, Lounsbury, Krapp, Tilly, and Pyles 
in the United States, agree that, although spoken in the 
much wider territory of the New World, each language is 
more uniform in usage in the Americas than in the country 
of its origin. They cite, for example, the more extreme 
dialects prevalent in the British Isles and in Spain. 

In this comparative study of English and Spanish pro- 
nunciation, the phonetic structure of these languages has 
been analyzed as follows: formation of sounds according 
to point and manner of articulation; lengthening of sounds; 
degree and location of stress on single words and in groups 
of words; syllable division in words and in groups of words; 
breadth or thought groups; intonation. In order to repre- 
sent visually as accurately as possible the pronunciation 
of each language, narrow transcription of the International 
Phonetic Alphabet and Klinghardt’s and Navarro’s intona- 
tion markings have been used. 

Some of the differences in the formation of sounds are 
due to the fact that English and Spanish belong to different 
sub-divisions of the Indo-European family of languages. 
English, Germanic in origin, uses the alveolar point of 
articulation for the sounds t and d, while Spanish, Latin in 
origin, uses the dental point of articulation for these 
sounds. A difference in manner of articulation of the 
sounds p, t, and k, also due to difference in family origin, 
is the aspiration of these sounds before a vowel in English 
and the lack of aspiration of these sounds before vowels in 
Spanish. 

Another difference in manner of articulation of sound 
in English and Spanish stems from the fact that while cer- 
tain English vowels, diphthongs, and consonants may be 
lengthened, all Spanish vowels and consonants are short. 
There are also fundamental differences in syllable division 
in groups of words in the two languages. English rarely 
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carries over the last consonant of a word to the next word 
when that word begins with a vowel. In Spanish, on the 
other hand, the carry-over is a fundamental characteristic 
of the sound structure of the language. 

Location of stress on a syllable in a word in English 
follows no rule, nor is the location of the stress indicated 
in the spelling of the word. In Spanish there are rules for 
the location of stress on syllables in a word; if a word 
does not follow the rule, the stress is indicated in the 
spelling. 

The length of intonation groups in English and Spanish 
is somewhat similar, since both languages in this respect 
fall between the lengthy groupings of Italian and the very 
short grouping of French. 

This study points out in detail the phonetic differences 
and similarities in the two languages by analyzing and 
comparing single sounds, words, groups of words, and in- 
tonation. All these phonetic elements are brought together 
in the final chapter which contains original phonetic tran- 
scriptions of a pertinent quotation from a famous writer in 
each language. 
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This dissertation is a semantic study of various words 
in the Germanic languages used for naturally occurring 
streams of fresh water. The words fully discussed are 
Prim. Gmc. *ahwo, *albi-, *baki/*bakja-, *bruno/ 
brun(e)n-, *fleut-, *fl0du-, *lak/*laki-, *reid-/*rid-, 
*straum-, and *wat(r/n)-. First, a probable original 
meaning for Primitive Germanic is deduced for each group 
of related words. From the available literary remains the 
meaning in the old Germanic dialects is then determined 
and the major semantic changes up to early modern times 
are pointed out. In addition, certain other words are dis- 
cussed in greater or less detail. There are two bibliog- 
raphies, one of dictionaries, articles, and related material, 
the other of sources in the various Germanic dialects. 

The main thesis of the article on *albi- is the close 
association of the concepts of “terror” and “river,” with 
the conclusion that they are more closely connected than is 
generally supposed. All the words are derived from the 
IE. root *albh- “white,” be they applied to an ecclesiasti- 
cal alb, to the Alps Mountains, to the elves, or the river 
Elbe. Further, an investigation of OlIcel. 6gn led to a brief 
review of the arguments over the location of Grendel’s 
mere in Beowulf. The conclusion reached is that the mere 
was not a part of the sea, but a stream-fed pool opening 
into the sea. Then, supported by this evidence that in the 
early Germanic mind streams were invested with a quality 
of terror and were populated by supernatural beings, the 
conclusion is drawn that Olcel. ogn “fear” and ogn “river” 
are identical. The result of the whole is to strengthen the 
contention that the connection between the concepts 























underlying the words for elves and certain rivers was 
never completely lost from the subconscious minds of the 
early Germanic peoples. 

Old English burne presents an interesting example of 
the way in which a word may become diversified from its 
original or central meaning. It would also be interesting 
to know why the other Germanic dialects did not extend it 
in like manner. 

Although three groups of words, all belonging to PG. 
*fleut-, are discussed, the only important group for the 
purposes of this dissertation is that represented by NHG. 
Fluss. Luther’s use of the early modern German synonyms 
for “stream, river,” is studied in order to discover why 
flus occurs only twice in his translation of the Bible. 

It is found that the use of the Primitive Germanic stem 
*flodu- to apply to rivers is common in a group of Ger- 
manic languages which are interconnected, geographically 
or linguistically. The meaning “river” does not seem to 
have originated in North Germanic. Rather, it must have 
spread from Anglo-Frisian- Low German territory. 

In the study of PG. *lak/*laki- it is shown that Olcel. 
loeekr originally connoted a stream flowing away from 
something and that OE. lacu similarly meant “a subsidiary, 
tributary stream.” This fact supports the conclusion that 
OE. lacu is not a Latin borrowing. 

The study is concluded by a summary of the underlying 
Germanic concepts involved in these groups of words. 
Briefly stated, they are: the presence of water (whether 
salt or fresh), something moving, seething, or bubbling 
(OE. burne), something breaking forth (OE. br6éc), the as- 
sociation between rivers and the spirit world. Finally, 
attention is called to the presence of a similarity between 
certain Continental Scandinavian semantic tendencies and 
those seen in the Eddic poems (especially in the case of 
OIcel. vatn and straumr). 
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The study attempts to present a complete analysis of 
all morphemes in Spanish which have more than one alter- 
nant. It is the first attempt at a complete descriptive anal- 
ysis of the morphemes of an Indo-European language. The 
methods are those of structural linguistics. 

The main part of the study is divided into three sections: 
the alternants are phonologically determined (1); the alter- 
nants are morphologically determined (2); and the alternants 
are determined by other alternants in the same environment 
(3); these sections are followed by one on problems of mor- 
phemic classification (4), and by two indices. 

Section 1 includes all those alternants which can be de- 
scribed in terms of the phonemic environment, e.g., the 
difference in distribution between the two members of the 
morpheme {un} ‘one’ can be described in terms of the fol- 
lowing phoneme: /um/ occurs before the phonemes /b p f/, 
and /un/ occurs before all other phonemes. 

Section 2 includes all those alternants which can be de- 
scribed in terms of the morphemic environment, e.g., the 
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difference in distribution between the two members of the 
morpheme /promet-} ‘promise’ can be described in terms 
of the following morphemes: /promet-/ occurs before 
verbal morphemes (as in the form prometo ‘I promise’), 
and /promes-/ occurs before nonverbal morphemes (as in 
the noun promesa ‘promise’). 

Section 3 includes those alternants which can be de- 
scribed in terms of other alternants occurring in the same 
immediate environment, e.g., the difference in distribution 
between the two members of the morpheme {-Vndo} ‘pres- 
ent participle’ corresponds to the difference in distribution 
between the two members of the morpheme {-Vd-} ‘past 
participle:’ /-ando/ occurs in the same immediate environ- 
ment as /-ad-/ and /-iendo/ occurs in the same immediate 
environment as /-id-/. 

Section 4 includes discussion of five problems in mor- 
phemic classification: personal pronouns; numerals; free 
form vs. bound form; non-informative allomorphs; and 
archemorphemes. 

The two indices consist of an index of morphemes, and 
an index of allomorphs. 
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This study of George Eliot’s literary reputation surveys 
the English and American criticism of her novels from the 
publication of Scenes of Clerical Life in 1857 to the present 
day. It provides detailed discussion of critical viewpoints 
towards her work and of trends in her reputation; it treats, 
in less detail, the bases for various critical approaches. 

The periodical press established George Eliot’s high 
reputation by its praise of her novels following their publi- 
cation. Only scattered reviews greeted Scenes of Clerical 
Life, but the reception of Adam Bede (1859) brought Eliot 
to the front rank of living novelists. From that time on— 
and with the possible exceptions of Felix Holt (1866) and 
Daniel Deronda (1876) — each of her books found supporters 
who declared it the greatest of her works. By the time 
Romola (1862-63) was published, the reviewers were greet- 
ing George Eliot with automatic favor. The first two chap- 
ters of this dissertation record the periodical reception of 
each of her eight novels, noting a critical sophistication not 
always expected from this source. (Her most famous re- 
viewer was Henry James). Because of her realism, humor, 
portraits of English life, scope and psychological depth of 
characterization, and probably above all moral quality, 
George Eliot was the most highly esteemed novelist in Eng- 
land when she died in 1880. 

Eliot’s fiction also made a powerful impression on her 
literary contemporaries. The third chapter of this disser- 
tation surveys this impression, detailing the criticisms of 




















Ruskin and Swinburne, who disliked Eliot’s novels, and of 
Dickens and Trollope, who admired them. 

After Eliot’s death a rash of articles reviewed her life 
and work with almost universal appreciation, a few com- 
paring her favorably with Shakespeare. The chapter “Eliot 
Dwindles to a Classic (1880-1900)” includes a discussion 
of Eliot’s early biographers and of several full-length criti- 
cal studies, the most famous by Sidney Lanier. Although 
occasionally important critics such as George Saintsbury 
and Frederic Harrison challenged Eliot’s high reputation, 
she sustained her eminence in the eyes of many less famous 
critics. Nevertheless, the reaction against the high reputa- 
tion of her writing days brought about a perceptible decline 
in her fame by 1900. 

The fifth chapter of this dissertation, “Towards Praise 
by Rote (1900-1920),” records a continuing tendency to rele- 
gate Eliot’s novels to a place among the classics. While 
two critics, one of them William Dean Howells, compared 
Eliot favorably with Tolstoy, by and large the criticism of 
her novels was not strongly laudatory. The trend against 
Victorian standards resulted in a more definite antipathy 
to Eliot’s moral fiction and to her sibylline pronounce- 
ments. During these decades a number of critics found it 
necessary to center their remarks on a defense of Eliot 
against her detractors. The 1919 centenary articles some- 
times seem perfunctory in their praise. 

The distinctive mark of criticism of Eliot since 1920 is 
the return of Middlemarch, now considered her best novel. 
Criticism of Eliot no longer stresses the charming remi- 
niscences of the early books. Critics such as Joan Bennett, 
Gerald Bullett, and F. R. Leavis emphasize Eliot’s serious- 
ness and aesthetic excellence. They stress once again her 
ability to portray character. Admitting her defects, they 
see in her writings a Tolstoyan scope, the working of an 
imagination governed by a high intelligence and marked by 
a moral intensity. They return her to the position of the 
greatest novelist of her age. 

431 pages. $5.39. Mic 55-550 





THE IDEA OF FAILURE IN 
HENRY ADAMS, CHARLES SANDERS PEIRCE, 
AND MARK TWAIN 


(Publication No. 13,583) 


Robert Manson Bunker, Ph.D. 
The University of New Mexico, 1955 


Mark Twain, Henry Adams, and Charles Sanders Peirce, 
three great Americans of the Gilded Age, described them- 
selves as grotesque failures. The purpose of this disserta- 
tion is to show what all three, the humorist, the historian, 
and the philosopher, meant by success: the communication 
of their failures. 

Each undertook to create symbols of men’s failures. 
Each sought, as well, to express how men may be moved by 
symbols. For each, the impulse toward truth was best ex- 
pressed as Love; the community’s store of unfulfilled 
drives and desires was the potentiality of Revolution; the 
individual’s discovery of how those drives and desires 
might be acted out was his sublimation of Talent. In the 
interplay of talent, love, and revolution, Adams, Peirce, 
and Mark Twain saw the realization of men’s capacity for 
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growth and purpose. But each insisted that, even should 
men not achieve such interplay, there was still self-reali- 
zation in the very effort to achieve it. A man might thereby 
come to know the reality of love itself, as the force so 
greatly moving him. By evocation of his failure, he might 
help bring about other men’s devotion, might prompt other 
men to recognize what experience and what joys and what 
goals men share. 

Adams, Peirce, and Mark Twain did indeed each score 
some striking and immediate successes in the effort to ex- 
press a point of view about failure. Each also suffered ex- 
treme frustrations. They argued that overall success or 
failure in ventures such as theirs must be judged by what 
power men may come to find in, or read into, the symbols 
they had shaped. Man must make of his errors a commen- 
tary, for his fellows, on human aspiration. But the very 
commentary must provide for the fellows’ testing and cor- 
rection. 

The faith that Adams, Peirce, and Mark Twain urged 
especially on their readers, was a faith that mankind has 
a capacity for faith — whether or not men will actually 
come to exercise it. As their own acting out of what faith 
they had achieved, they cited their own bitterest failures. 
It was their hope, thereby, to free what men they could of 
that most paralyzing of all fears, the fear of failure. Mark 
Twain called himself a “jackleg” novelist for his inability 
to bring off Pudd’nhead Wilson as he planned it; he tore its 
two halves roughly apart and published them separately, 
with remarks on the loose ends he left. Adams, quite be- 
yond the endless personal failures he cited in his Education, 
acted on his conviction that the Education itself was unfin- 
ished and ill-proportioned; he first published it privately, 
like his other major works, in hope of comment and criti- 
cism; the response was nil. Peirce’s confessed failure 
was greatest of all. He never could thread his way into 
the books meant to follow his various prefaces. He won no 
pupils. He left his variety of fragments for other men’s 
ordering. His self-isolation was one constant theme of his 
last years. 

The world that all three saw around them had room for 
tragic accident and for deep personal fault as well. But 
they scorned mere stoic acceptance of the conditions of 
life as presumptuous; except as he could take some active 
joy in the creation, man must not pretend that he had any 
self capable of accepting it. All three, mock as they would 
at the posturing pretenses of self, still recorded their own 
lifelong joy in the exercise of their chosen working tools. 
Each, incidentally, developed his own highly individual and 
flexible literary style. Personal failure and tragedy, they 
wrote, might be desperate indeed. In themselves, these 
had no value comparable to their cost. But to know failure 
was to learn for sure that one had motivations other than 
success, either personal or for any limited community. 

To know one’s limitations and one’s efforts to transcend 
them was to sense how greatly a man might be moved. 
306 pages. $3.83. Mic 55-551 
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The central figure of this study, John Boyle O’Reilly, 
was one of sixty-two political prisoners from Ireland who 
were transported to the penal colony of Western Australia 
in 1868 on the last convict-ship to that country. After four- 
teen months of penal servitude Boyle O’Reilly escaped on 
an American whaling vessel and made his way to the United 
States. From 1870 until his death in 1890 he was a promi- 
nent figure in Boston, the editor of The Pilot, leading Irish- 
American weekly newspaper. 

On the basis of his Australian experiences Boyle O’Reilly 
wrote eleven poems, most of which were collected in his 
Songs from the Southern Seas and other poems, published 








in 1873. Six years later, in 1879, appeared his novel, 
Moondyne, similarly based on Australian material. By vir- 








tue of these writings O’Reilly became Western Australia’s 
first poet and the first interpreter of Australia on the 
American literary scene. 

Boyle O’Reilly’s contact with Australia began in Octo- 
ber, 1867, at Dartmoor prison when he was notified of his 
pending transportation. The events leading to this turning 
point in his life are considered in the first part of the dis- 
sertation. These include boyhood at Drogheda, Ireland, 
and young manhood at Preston, England, ending with enlist- 
ment in the British army and, subsequently, in the Irish 
Republican or Fenian Brotherhood. 

The ensuing conflict of loyalties, which resulted in his 
conviction for treason in June, 1867, is examined in the 
light of Irish independence movements culminating in Fe- 
nianism. The course of the Fenian conspiracy is charted 
from its origins through its ideological development by 
chief figures, including O’Reilly, to its failure in Ireland 
and its rebirth in America as the Clan na Gael. With the 
imprisonment of Fenian leaders and the sentence of trans- 
portation imposed on sixty-two of them, the scene shifts 
towards Australia. The first part closes with a study of 
the background, experiences and penal records of the men 
to be transported. 

The voyage of their convict-ship, the Hougoumont, as it 
was described in official government despatches and pri- 
vate accounts, is the subject of the second part of the dis- 
sertation. 

In the third part a study of Western Australia’s early 
history sets the scene for the arrival of the Hougoumont 
at the colony’s port of Fremantle. The treatment of the 
Fenian prisoners, their dispersal throughout the colony 
and their subsequent mutiny are documented from official 
penal records and other contemporary narratives. Boyle 
O’Reilly’s experiences as a convict and the story of his 
escape are reconstructed on the basis of hitherto unknown 
or unpublished material. 

All this historical data provides the background neces- 
sary for an examination of Boyle O’Reilly’s Australian 
writings. Critical study is undertaken of his verse, includ- 
ing: “The King of the Vasse: A Legend of the Bush,” 
“The Dog Guard: An Australian Story,” “The Dukite Snake: 
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A West Australian Bushman’s Story,” “The Monster Dia- 
mond: A Tale of the Penal Colony of West Australia,” 
“Western Australia,” “The Mutiny of the Chains.” O’Reil- 
ly’s pioneering work with indigenous Australian subjects 
and themes is evaluated. The place of his novel, Moondyne, 
in the literature of penal reform, its essential authenticity 
in portraying the Western Australian scene at the close of 
the convict era, are discussed. 

A final section features a study of the penal careers of 
the Fenian prisoners remaining in Western Australia after 
Boyle O’Reilly’s escape. It concludes with an assessment 
of O’Reilly’s place in Australian literature. 

Appendices include penal records of the sixty-two Feni- 
ans from the Convict Department of Western Australia. 
There are forty-four illustrations throughout the text. 
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The material collected in the introduction is arranged 
under the following headings: 1) Identification, Provenance 
and Dating; 2) the Prompt Copy; 3) Literary Characteris- 
tics; 4) Historical Background; 5) Sources, and 6) Dramatic 


Techniques. 

Edmund Ironside, one of the most important extant 
Elizabethan dramas dealing with Anglo-Saxon history, and 
apparently one of the earliest English chronicle plays, 
stands as the fifth play in the manuscript Egerton 1994, 
British Museum. Written mostly in a Legal Secretary 
hand of varying quality but excellent legibility, the docu- 
ment is one of the most interesting of the few prompt 
copies which have survived from the Elizabethan period. 
Deep erosion on the edges which would be touched in han- 
dling indicates hard wear. 

Though some later hand has written in for a prospective 
performance in the 1630’s the names of four actors, the 
text was apparently inscribed much earlier by a penman 
of professional competence with an adequate knowledge of 
the form of dramatic scripts. 

There is no external evidence regarding the date of 
first performance or the ownership of the play. Internal 
evidence — the adoption of certain conventions of the “Sen- 
ecan” drama of the eighties, the style, and the versifica- 
tion — suggest a date about 1590, though these indications 
are not sufficiently precise to eliminate other possibilities. 

A history play developing scenes from the five great 
battles between Canute and Ironside during the summer of 
1016, the chronicle sources of the material are Holinshed 
chiefly, and Grafton for one long speech. The Homilies 
exercised an influence direct or indirect; classical allu- 
sions are numerous and mostly from Ovid. The dramati- 
zation of eleventh-century military history is interspersed 
with fictitious scenes, some humorous, is an episodic pat- 
tern with a wide variety of interest but little coherence. 

In an English history play of this early date the use of 





dumb-show solely for condensation of action and the appar- 
ently independent development of a Machiavellian villain 
impute some originality to the undetermined author. The 
closest dramatic affinity of the play seems to be with The 
Troublesome Raigne of King John, printed in 1591. 








The text is modernized in spelling, capitalization, and 
punctuation; otherwise it departs from the manuscript only 
in a few places where the latter is manifestly erroneous 
and correction can be supplied with confidence. All depar- 
tures from the manuscript are specified. Archaic words, 
and historical allusions, etc., are glossed. As the only 
previous reprint of the play is the diplomatic transcript, 
published by the Malone Society (1927), this is the first 
edited text of the play. 

An appendix consisting of an analysis of the historical 
and invented matter of the play, scene by scene, and a re- 
print of the relevant parts of Holinshed is included. 

283 pages. $3.54. Mic 55-553 


ASSOCIATION AND THE CANTOS OF 
EZRA POUND 


(Publication No. 13,265) 


Edgar Mungen Glenn, Ph.D. 
Stanford University, 1955 


The Cantos of Ezra Pound are here investigated with 
regard to associationism, a psychology which has had ex- 
tensive influence on aesthetic thought and artistic practice. 
In order to show that Pound has been affected both by the 
psychology and artistic traditions derived from it, the dis- 
sertation first defines associationism and explains its 
general tendencies and effects. This exposition is accom- 
plished by tracing the history of the psychology, concentrat- 
ing on the work of pertinent contributors, but, since the 
problem at hand concerns poetry, the historical investiga- 
tion rapidly moves from philosophy to related aesthetic 
theories and trends and thence to poets and their creations. 
The associationist tradition in poetry is traced through 
Wordsworth, Coleridge, Shelley, Byron, and Keats to 
Browning and from him to Pound, who read Browning’s 
work and admired it greatly. 

Considered also are Pound’s other contacts with asso- 
ciationism in college studies, in the work of English au- 
thors other than Browning, and in the ideas of Rémy de 
Gourmont. Finally Pound’s writings are searched for 
signs of knowledge of association and associationist ideas, 
and the Cantos are analyzed for evidence of associative 
techniques. 

The results of the above procedures lead to the conclu- 
sions that Pound was to a degree familiar with association- 
ism and that his work was profoundly affected by aesthetic 
and poetic traditions deriving from it. For the associa- 
tionist tradition accounts for many nineteenth and twentieth 
century poetic ideas. In general, it has discouraged the 
use of coherent objective form and rational development 
of content and has encouraged the use of obscurantist de- 
vices, concrete detail, and psychological progression. Ul- 
timately it has been in good part responsible for the atti- 
tude that the end of art is the stimulation of the emotions 
and imagination, not the ordering and understanding of ex- 
perience. And it has resulted in general acceptance of the 
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idea that the really valid evaluations of events are one’s 
individual emotional reactions to them. All of these ten- 
dencies are exemplified by the Cantos, whose effectiveness 
as poetry is marred by the use of associative techniques. 
446 pages. $5.58. Mic 55-554 





THE TRAGEDIES OF 
GABRIEL LOBO LASSO DE LA VEGA (1587) 


(Publication No. 13,398) 


Herbert Eugene Isar, Ph.D. 
University of Pennsylvania, 1955 
Supervisor: Joseph E. Gillet 

Lobo Lasso de la Vega’s two known tragedies, Honra 
de Dido restaurada and Destrvycion de Constantinopla, are 
published for the purpose of making available to the student 
of the pre- Lopean drama two virtually inaccessible plays: 
despite exhaustive research, we know of but seven copies, 
and can localize with certainty only two, at Rome and 
New York, respectively. The present edition is based on 
the copy owned, prior to 1930, by the Biblioteca Nacional 
of Madrid. Himel and Rodriguez Marin were unable to 
locate it there in the year indicated. 

An introductory chapter is devoted to biographical in- 
formation concerning the elusive poet, his works, and his 
critics; and the two tragedies are studied in detail from 
the standpoint of sources, technique, style, and versifica- 
tion. Emphasis is placed in this connection upon the 
transitional character of the playwright’s thinking and 
technique. While no trace of Lope de Vega’s art is dis- 
cernible in Lobo Lasso, the latter’s dramaturgy will be 
found distinctly oriented toward the Baroque. Thus, the 
poet defends manifestations of an already appreciable cult- 
ism, indulges in word-play and hyperbaton, eliminates the 
unities, introduces ghosts and graciosos. In connection 
with Lobo Lasso’s Destrvycion de Constantinopla, Western 
turcophobia during the sixteenth century, the complex 
question of Senequism, and the aesthetic apathy on the 
transitional Spanish stage, between 1577 and 1592, are 
examined. 

Explanatory notes covering a wide range of subjects 
facilitate the comprehension of the texts. Syntactical phe- 
nomena, mythological and geographical problems, socio- 
logical and even zoological matters are dealt with in order 
to clarify numerous difficult or obscure passages in the 
tragedies. An index of words, names, and subjects men- 
tioned or discussed in the introduction and notes is ap- 
pended. 

The late Professor Hamel, who had completed the 
manuscript of his edition of Lobo Lasso’s dramatic works, 
was unable to publish it before the second World War, dur- 
ing which all his papers were destroyed. As a result, 
however, of the present publication of Lobo Lasso de la 
Vega’s tragedias, the majority of the works of that poet 
will now be readily accessible, and a more adequate appre- 
ciation of this neglected writer’s art has become possible. 

253 pages. $3.16. Mic 55-555 

















GEORG TRAKL; THE DEVELOPMENT OF 
HIS POETIC WORLD 


(Publication No. 12,996) 


Herbert Samuel Lindenberger, Ph.D. 
University of Washington, 1955 


The present study seeks to sketch the development of 
the major motifs, images and attitudes embodied in Trakl’s 
poetry during the various stages of his career. The study 
proceeds largely through close analysis, both of form and 
content, of representative individual poems. Previous 
criticism of Trakl’s work, outside of numerous impres- 
sionistic sketches, has concentrated on the ideas of his po- 
etry, although a number of studies have dealt with stylistic 
matters alone. In recent years critics have turned increas- 
ingly to the exegesis of individual poems, but none has used 
such analysis to outline Trakl’s whole development. 

Although Trakl’s earliest work is in many ways deriva- 
tive, the essential thematic, if not stylistic, features of his 
mature work are already present. Thus, he views the 
world in contrasting aspects, in terms, first, of its transi- 
tory beauties, and, second, of sickness and decay. In addi- 
tion, he portrays the night as a place of calm, though occa- 
sionally as an area of desolation. In certain early poems 
and especially in two early dramatic pieces, Trakl stresses 
the crime and guilt motif and introduces a protagonist who, 
with minor variations, appears in much of his later work. 

In the large body of poems written between 1910 and 
mid-1912 Trakl discards the rhetorical and often exagger- 
ated manner of his youthful efforts to take up a style of 
seemingly impersonal objectivity. Nearly all the poems 
of this period consist of rhymed quatrains built out of se- 
ries of images and events, often without explicit connection 
to one another. The first person pronoun and the protago- 
nist figure nearly vanish while the poet assumes a stance 
of observer of the external world. Although some of the 
poems, like “Die schine Stadt,” view the transitory beauties 
of this world, the majority stress the forces of decay at 
work there. In many poems the images are arrayed so as 
to juxtapose these two contrasting views and in some cases 
to depict a transition from one pole to the other. 

Beginning late in 1912 Trakl largely abandoned rhyme 
and regular meters. His first free verse poem, “Psalm,” 
though retaining many stylistic and thematic features of 
the previous period, points to the dominant style of all his 
later work, characterized by constant shifts of perspective, 
rhythm and syntax and by a prophetic tone that contrasts 
sharply with the objective tone of the outside observer in 
earlier poems. In most of the shorter poems of 1913 and 
early 1914 Trakl turns from the relatively external world 
observed in the earlier poems to develop an intricate sym- 
bolism built largely around the concept of night as a place 
of refuge from the decay of the fallen, external world. In 
the longer poems of this period, including the four prose 
poems, Trakl shows the protagonist alternating between 
two opposing poles — between the decadent external world 
and the ideal realm usually associated with night. In the 
prose poems especially he interweaves the theme of per- 
sonal guilt and repentance that had already figured in his 
earliest work. 

The small number of poems written during the few 
months preceding the poet’s death in November, 1914, 
show a marked emphasis upon the negative aspects of his 
poetic world. Indicative of this change is the greater 
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intensity afforded by the shorter line and the more personal, 
invocatory tone which Trakl adopts as well as the frequent 
endowment of demonic qualities to the imagery associated 
with night. 242 pages. $3.03. Mic 55-556 


ARIOSTO’S INFLUENCE ON 
THE PLAYS OF LOPE DE VEGA 


(Publication No. 13,108) 


Harold E. Lionetti, Ph.D. 
Northwestern University, 1955 


Lope de Vega, creator of the national theater in Spain, 
lived in an age greatly influenced by Italian culture. Asa 
result, many of his dramas show the influence of Italian 
works, notably those of Petrarch, Boccaccio, Bandello and 
Giraldi Cintio. 

Lope’s plays also reveal a significant debt to Ariosto, 

a subject explored by Amos Parducci and Menéndez y 
Pelayo in studies dealing with the influence of the Orlando 
Furioso on the dramas of Lope. It has been found neces- 
sary, however, to approach the problem once more ona 
larger scale in order to determine more precisely the ex- 
tent of the Spanish dramatist’s indebtedness to Ariosto. 
Three main sections were employed in this dissertation: 
(1) analysis of Lope’s major plot borrowings, (2) investiga- 
tion of the use of the theme of jealousy, (3) a study of the 
frequent allusions to the major and minor characters of the 
Orlando Furioso. 

Of the 462 plays attributed to Lope, 314 dramas are 
classified by Morley and Bruerton as authentic and twenty- 
six as probably Lope’s, making 340 plays which reasonably 
can be ascribed to the Spanish dramatist. Ariosto’s influ- 
ence is reflected in 103 plays, approximately one-third of 
Lope’s dramatic works. The most extensive plot borrow- 
ings from the Orlando Furioso occur in three comedias 
written before 1603. Major characters and incidents of 
Ariosto’s epic are utilized in two of them, Los celos de 
Rodamonte and Angélica en el Catay; minor episodes of 
the Orlando Furioso and a theme found in the Spanish 
romances form the plot of La fuerza lastimosa. 

The theme of jealousy occurs in eleven of Lope’s plays, 
all written before 1616. Eight other dramas written sub- 
sequently portray a lover enraged by the inconstancy of 
the woman he loves. Many metaphors and similes evoke 
the major and minor characters of the Orlando Furioso. 
References to Rodamonte are found in thirty-five plays; 
allusions to the love triangle of Angelica, Medoro and Or- 
lando occur in thirty-one plays; and references to Orlando, 
exclusive of the other members of the trio, are contained 
in twenty-seven plays. The minor trio, consisting of 
Doralice, Mandricardo and Rodamonte, are represented in 
four dramas written before 1630, and allusions to Olimpia 
and Bireno occur in four other dramas written before 1606. 
Twenty-seven minor characters also are evoked, making 
a total of thirty-four characters of the Orlando Furioso 
employed in 103 plays by Lope. 

Many of the 122 plays classified as doubtful or texts 
not by Lope likewise clearly reflect the influence of the 
Orlando Furioso. There are numerous allusions to major 
and minor characters of Ariosto’s epic in this group, 









































indicating that the influence of Ariosto in the field of the 
drama is by no means limited to Lope alone. 

The influence of Ariosto on Lope in no way detracts 
from the latter’s creative genius, but rather emphasizes 
the breadth of the learning which is evident in his dramas. 

173 pages. $2.16. Mic 55-557 


THE PROBLEMS OF LOVE AND MARRIAGE 
IN THE NOVELS OF THEODOR FONTANE 


(Publication No. 13,406) 


Theodore L. Lowe, Ph.D. 
University of Pennsylvania, 1955 
Supervisor: Dr, Adolf D. Klarmann 

Theodor Fontane’s treatment of the problems of love 
and marriage in his novels may be classified according to 
constructive and destructive elements in the relationship 
between man and woman. In the beginning of his creative 
period Fontane still believed that a growing affection 
among children as demonstrated in his balladesque short 
stories Grete Minde, Ellernklippe, and to a certain extent 
in his historical novel Vor dem Sturm, may subsequently 
lead to a harmonious union. However, the author’s growing 
skepticism regarding absolute values led him to doubt the 
validity of matrimonial happiness resulting from that 
source. Fontane expressed these doubts in the relationship 
between Marcel and Corinna in Frau Jenny Treibel. Be- 
cause of Fontane’s resigned pessimism which denied the 
possibility of an ideal human society only a few of his 
novels show constructive elements as basis of a harmonious 
marriage; it is, however, characteristic for the author’s 
disbelief in the possibility of spiritual, ideological, and 
social compatibility of the spouses that the elements of 
love and marriage are only of minor importance wherever 
they might appear as constructive. The only harmonious 
marriage occurs in L’Adultera, in which Melanie finds hap- 
piness with Rubehn after a long period of trials and priva- 
tions. 

Because of his critical concern with the social disorder 
of his time Fontane portrayed in his novels illicit love af- 
fairs and unhappy marriages. Without judging or moraliz- 
ing, and simply by presenting the realities of life as he 
saw them, the author demonstrated the excesses and weak- 
nesses of society. In his works all strata of society are 
represented, noblemen, rich industrialists, bourgeois, and 
working people. Misalliances among them are due to sev- 
eral ruinous phenomena. Because the author believed 
strongly in the inalterable forces of social laws and cus- 
toms he advocated marriages of convenience. Likewise, 
he condemned adultery, yet showing deep understanding 
for the many transgressors. The problem of adultery ap- 
pears as one of the chief sources of social decay in the 
author’s most important works, especially in Effi Briest. 
In these works the author stressed also the psychological 
unsuitability of the spouses and their physical incompati- 
bility due to an excessive age difference. Another destruc- 
tive element which opposes the happiness of the individual 
is his fear of public opinion, particularly evidenced in 
Schach von Wuthenow, and his subsequent conforming to 
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established order, no matter how incomprehensible. Ir- 
rungen, Wirrungen and Stine are telling examples of the 
futility of resisting the forces of society. 

Because of his skeptical rélativism Fontane came to 
see the doubtful values of the social mores of his time; and 
he bespoke submission without loss of individual liberty, 
resignation through will power. The five suicides whom 
he portrayed may be considered deserters from duty. His 
male protagonists, as a rule weaker and less pleasant than 
his heroines, are more often than not failures in life. 
Their accidental success in love and marriage is a success 
by default over their less fortunate rivals, e.g. Marcel in 
Frau Jenny Treibel, or Crampas in Effi Briest. 

Fontane’s concept of the vanishing moral values of his 
time appears as a significant document of the intellectual 
scene at the end of the nineteenth century. For that reason, 
the author must be regarded as a precursor and older con- 
temporary of the writers of naturalism whom he aided and 
encouraged. This investigation is concerned with the old 
Fontane, who in his sixties and seventies had become the 
most important innovator of the Berlin social novel. 

213 pages. $2.66. Mic 55-558 
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Supervisor: Dr. A. Salys 


The objective of this dissertation is to trace the devel- 
opment of the Slavic week from its origin to the present 
and to record the original forms for the week that can be 
found in the Classical Church Slavic monuments and the 
Church Slavic recensions of the respective Slavic lan- 
guages. It is also the purpose of this study to point out 
and explain the various discrepancies which exist in the 
nomenclature of the week and the weekdays in all of the 
Slavic languages. 2 

A study was made of the origin of the seven-day cycle 
upon which the Slavic week is based. A brief account was 
given of the origin of the two systems, namely the planet- 
ary and the Jewish-Christian, by which the seven-day 
cycle is represented. The literature written about the 
Slavic week was examined and summarized. To ascertain 
the earliest recorded names for the Slavic week and week- 
days it was necessary to examine all of the Classical 
Church Slavic monuments and to record the forms that 
were found. This same procedure was employed in regard 
to the Church Slavic recensions of the respective Slavic 
languages. Finally, the development of the Slavic week 
was traced from the earliest forms to the present. 

The results indicate that the Slavs have used five differ- 
ent terms for week: sobota, sobota, nedélja, sedmica and 
a form derived from Common Slavic *tb dpnb or *tbjb 
dbnb. They used the Jewish-Christian numerical system 
of naming the days of the week as, “the first day of the 
week,” “the second day of the week,” and so forth. With 
some modification this same system is still employed to 
enumerate the week by all of the Slavs. The Slavs of the 





Orthodox faith use the word sobota< Popular Greek sam- 
baton for Saturday and the Slavs of the Roman Catholic 











faith use sabota < Vegliot sabata. The Slavic week begins 
with Monday because Tuesday, Thursday and Friday are 
called the second, fourth and fifth days respectively. The 
word for Wednesday in all of the Slavic languages is de- 
rived from the Common Slavic *serda, and is a loan trans- 
lation of Late Old High German mittawéhha which in turn 
is a translation of Church Latin media hebdomas. 

The Slavs did not have a system of enumerating the 
week before they were introduced to Christianity. The 
German missionaries of the Roman Catholic Rite intro- 
duced the week to the Slavs from the west and the Byzantine 
missionaries from the east. The influence of these two 
churches is evident in the origin of the names for the 


Slavic week and weekdays. 
108 pages. $1.35. Mic 55-559 

















JAMES GOULD COZZENS: A CRITICAL ANALYSIS 
(Publication No. 14,169) 


James A. Parrish, Jr., Ph.D. 
The Florida State University, 1955 


The eleven novels written by the American author, 
James Gould Cozzens (born 1903), have earned him neither 
the popular following nor the critical attention that a de- 
tailed analysis suggests they deserve. All received favora- 
ble reviews, three were chosen for book-club distribution, 
and the last, Guard of Honor, won the Pulitzer prize in 
1949. A few critics, notably Bernard De Voto, have given 
Cozzens unstinted praise. This critical analysis is an at- 
tempt to evaluate Cozzen’s achievement, to find his proper 
niche in modern American fiction, and to explain the rela- 
tive neglect of his books by both readers and critics. 

Analysis of the novels reveals a steady growth toward 
mastery in the techniques required of all writers of long 
fiction. The omniscient narrator yields to the device of 
the central intelligence, ably controlled. Language becomes 
in Cozzen’s hands a precise but flexible tool. Characters 
are normal but individualized and credible, and the con- 
flicts, especially in the later books, are familiar, within 
the enveloping action of a workaday world. 

This workaday world and the problems of personal self- 
realization — for a doctor, a lawyer, a clergyman, an Air 
Force general — are viewed with complete detachment and 
uncompromising realism. It is a hard world, made the 
harder by ironic circumstance; and Cozzen’s prescription 
seems to be that realism is its own remedy. Success is 
possible by accepting both the necessity of work and the 
ironies. Cozzens differs from the Naturalists in asserting 
that individuals have a moral choice and the capacity for 
self-realization through applied reason and intelligence. 

Cozzens has attempted no experiments, no new depar- 
tures; he gives the critics nothing to seize upon as an illus- 
tration of a trend or as a novel contribution. He abjures 
abnormalities of character and situation, innovations in 
presentation, and above all subjectivity. He never compro- 
mises good writing for greater popularity, and seems to 
disdain readers unwilling to bring to the reading of his 
books an active collaboration. This almost Olympian aloof- 
ness is evident in the sparsity of autobiographical material. 
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His ultimate recognition may be long delayed for the very 
reason that he is indifferent to contemporary critics and 
readers. 224 pages. $2.80. Mic 55-560 


RIMBAUD: HIS PRACTICE OF SYMBOLISM 
(Publication No. 13,127) 


Roger A. Pillet, Ph.D. 
Northwestern University, 1955 


The aim of this study is to clarify the nature of the sym- 
bolism practiced by Rimbaud and the extent to which he uti- 
lized symbolic composition at various stages of his literary 
career. 

Because of the multitudinous definitions attributed to 
the word “symbolism” (especially in view of the Symbolist 
school to which the name of Rimbaud is often linked), we 
have deemed it necessary in the introduction of our study 
to consider and develop a definition of symbolism which, 
being essentially simple and fundamental, might prove re- 
liable as an instrument by which to measure the works of 
Rimbaud. 

We proceeded in our first chapter to consider state- 
ments of a critical and aesthetic nature in the works of 
Rimbaud, in an effort to determine to what extent and in 
what respects his attitude coincides with our own interpre- 
tation of the term “symbolism.” We have attempted to 
show that Rimbaud’s literary theories were developed 
gradually and were, in a sense, the result of natural growth 
following a pattern not devoid of logic and consistency. 

The main body of our discussion (Chapters II, II, IV, 
and V) is devoted to a detailed analysis of selected works 
of Rimbaud which illustrate his use of symbolic writing at 
different stages of his literary career. 

Our conclusions indicate that Rimbaud was very con- 
scious, at all times, of the effectiveness of symbolic ex- 
pression but that his attitude toward this manner of com- 
position changed materially to coincide with his artistic 
growth. After tentative imitative efforts he temporarily 
practiced the type of symbolism conforming to our defini- 
tion. Fear of being too artistic and therefore artificial, 
however, as well as a conviction that poetry should be 
“functional” (in a far from materialistic sense) led him 
gradually to seek a broader guiding criterion than sym- 
bolic unity as the cornerstone of his compositions. Asa 
result, symbolic writing (that in which the synthesis of 
objects and concepts is of prime concern) became more 
and more subordinated to a non-symbolic manner. This 
manner was adopted in an effort to express more ade- 
quately the total experience which he thought it essential 
for the poet to communicate. 

We attempt to indicate summarily in an Epilogue that, 
judged by the style, structure and poetic attitude they re- 
veal, the luminations were composed at a period follow- 
ing Le Bateau Ivre but still antecedent to Une Saison en 
Enfer. 
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Professor Fredson Bowers in Whitman’s Manuscripts: 
Leaves of Grass (1860) has preformed a bibliographical 











task that puts valuable Whitman manuscripts in perfect 
shape for literary analysis. Since, as Professor Bowers 
remarks, “the Walt Whitman poetical manuscripts in the 
Library of Clifton Waller Barrett represent the largest 
single accumulation in existence of Whitman’s holograph 
verse” and since these manuscripts represent a majority 
of the new poems in the 1860 edition of Leaves of Grass, 
they provide a rich source for one interested in analyzing 
Walt Whitman as a conscious craftsman. 

Because of the physical characteristics of the Valentine- 
Barrett manuscripts, a step-by-step analysis of the poet’s 
creative methods is rendered feasible. These holograph 
papers not only reveal the chronology of the new poems — 
and, therefore, of the themes; they also make it clear that 
Whitman was a poet sensitive to sound as well as to mean- 
ing, though apt to place greater importance on meaning 
where a choice had to be made. The manuscripts espe- 
cially demonstrate that Whitman was no inspired bard jot- 
ting down at random the poetic conceptions that were in- 
fused into him from without. On the contrary, they show 
his fascination not only with precise meaning but also with 
sound and even with individual words. 

“Proto- Leaf” (called “Premonition” in manuscript and 
“Starting from Paumonok” in later editions) was with Whit- 
man in manuscript from his earliest conceptions for the 
third edition (1856) until he had his poems set up in type 
in 1859. An analysis of this poem reveals the poet’s use 
of the organic principle of developing a long poem, shows 
him moving toward ‘conservative’ poetic devices (e.g., 
alliteration), and establishes the fact that the “Calamus” 
theme was relatively late in being definitely inserted. 

Through twelve roman-numbered poems, which were at 
one time unified in a little notebook, it is evident that Whit- 
man’s idea of clustering poems in the third edition arose 
from lyrics written on the homoerotic theme and possibly 
not originally intended to be published. These poems, 
scattered in the printed text, are in the nature of a ‘sonnet 
sequence’ dealing with a seemingly personal love affair. 
Also revealed by the manuscripts is the fact that the 
“Enfans d’Adam” cluster occurred late to Whitman, almost 
certainly to balance against the cluster centered about 
homosexuality. 

“Chants Democratic” is represented in manuscripts 
mainly through poems printed in the fourth major subdivi- 
sion of that cluster. Because of the nature of the poems 
Whitman had written and numbered before deciding on the 
clustering method, his revisions were largely minor, con- 
sisting in adding phrases that more definitely expressed 
the democratic themes or omitting verses — even though 
graphic — that emphasized the unpleasant aspects of democ- 
racy. Analysis also reveals that few alterations had to be 
made in the “Leaves of Grass” and “Messenger Leaves” 
clusters, except for new verse divisions and clarifications 
in terms of individual words. 
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All in all, then, the Valentine-Barrett manuscripts re- 
veal the time and manner of composition of Whitman’s 
major new poems for the third edition of Leaves of Grass, 
and they also demonstrate that the ‘good grey poet’ was a 
real poet, a maker, a careful fashioner of verses, in much 
the same way that his father had been a craftsman, a car- 
penter. At times, Whitman may have been ‘inspired;’ at 
times, he may have had mystical or pseudo-mystical ex- 
periences; but the manuscripts prove that his success, 
when he was successful, was largely a matter of hard 
work. 260 pages. $3.25. Mic 55-562 





THE SPIRIT OF ARISTOCRACY AS REFLECTED 
IN THE AMERICAN NOVEL OF THE 1830’s 


(Publication No. 13,632) 


Charles N. Schirone, Ph.D. 
New York University, 1955 


Historically the fourth decade of the nineteenth century 
was one in which the forces of special privilege, long dom- 
inant in American society, were on the decline. The cycle 
of change in American ideals that took place between the 
years 1830 and 1850 was, essentially, one that replaced 
the rule of the American aristocrat by the rule of the 
American “common man.” 

The central problem of this study is to determine to 
what degree the novels of the 1830’s reflect the social 
ideals of aristocracy at a time when, at least as surface 
manifestations, they had virtually disappeared from the 
American scene. It was found that the problem was easier 
to manage by breaking it down to three natural divisions 
or sub-problems, (each of which contributed to the final 
resolution of the main problem), as follows: (1) To select 
among the novels of the 1830’s those which are significant 
enough to serve as clues to the prevailing outlooks of the 
period. (2) To analyze the novels selected for the purpose 
stated in the main problem: to show whether or not the 
novels of the period reflect the social ideals of aristocracy 
at a time when, at least as surface manifestations, they 
had apparently disappeared from the American scene. (3) 
To show the significance of the findings which emerge, with 
special attention given to any evidence showing whether 
novelists do or do not reflect the characteristic moral and 
intellectual trends prevailing during the period of composi- 
tion. 

The historical background rests primarily upon second- 
ary sources. It presents a concentrated summary of the 
highlights of American aristocratic and democratic tradi- 
tions and developments from the late eighteenth century to 
approximately 1840. The historical development of aristo- 
cratic or antidemocratic thought is best understood in re- 
lation to its insistent conflict with democratic thought. 
This phase of the study reveals the gradual weakening of 
aristocratic control during the early decades of the Repub- 
lic culminating in what may be regarded as the triumph of 
democracy in the Age of Jackson. 

The 74 novels ultimately selected for the study were 
carefully examined for any evidence of democratic as well 
as aristocratic doctrine. This procedure was necessary 
because the two traditions could not be separated without 
invalidating the findings. In other words, it was found that 





where evidence indicated implied or stated approval of 
aristocratic doctrine, it also indicated implied or stated 
disapproval of democratic doctrine. The opposite also 
proved to be true. It was also necessary to record the 
aristocratic-democratic struggle as it appeared to be re- 
flected in contemporary fiction because the study aims to 
discover whether novelists, writing in a decade alleged to 
have witnessed the triumph of democracy over anti-demo- 
cratic forces, were reflecting those democratic notions or 
whether they were, rather, reflecting notions of an aristo- 
cratic tradition alleged to have fallen into disrepute. 

The following are among the conclusions that emerge 
from the study: (1) The novelists show extreme sensitivity 
to the Zeistgeist of the 1830’s. The novels they wrote dur- 
ing the decade, serving in part as a record of their political, 
religious, economic and social opinions, reflect the intellec- 
tual and cultural spirit of the age. (2) With only a few ex- 
ceptions, the novelists reflect the historically alleged re- 
jection of aristocratic traditions and leadership which set 
the tone of the Age of Jackson. None of the few novelists who 
favor aristocratic doctrine, principally Tucker, Motley, 
Kennedy, Caruthers and Hall, are consistent supporters. 
That is to say, that each of these novelists appears to have 
what may be described as a democratic streak that cuts 
unevenly across his aristocratic prejudices. 

405 pages. $5.06. Mic 55-563 





THE POETRY OF MYKHAYLO OREST 
AND ITS BACKGROUND 


(Publication No. 13,433) 


Yar Slavutych, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. Vladimir Sajkovic 


Mykhaylo Orest (born 1901 in Zinkiv, Poltava) is one of 
the leading contemporary Ukrainian poets in exile. He 
began writing poetry during the short existence of the in- 
dependent Ukrainian National Republic, proclaimed on 
January 22, 1918. However he did not begin publishing 
his poems until 1942. Since 1944 the poet has lived in 
exile in West Germany. 

Orest’s predecessors are the representatives of the 
Kyivan neo-classical school which flourished and dominated 
the literary scene during the twenties, the time of Ukraine’s 
new literary and cultural Renaissance. 

Despite the common roots with the Kyivan neo-classi- 
cists, Orest developed an original philosophy. Personal 
sufferings and many tragic experiences of life caused by 
the dramatic events of recent European history introduced 
him early in his life to the problem of good and evil — the 
main underlying theme of his poetry. Good and evil, strug- 
gling for supremacy in man’s life and history, are eval- 
uated by Orest from a view-point of his spiritualistic con- 
ception of life based on a religious Christian outlook. Man 
has his freedom to choose between good and evil. Thus, 
he participates in creation of his own fate, and can not es- 
cape his moral responsibility toward the rest of mankind. 
Consequently, he is also subject to common guilt for the 
existence of evil. Despite the fact that Orest sees evil as 
“the ruler of the world,” in his final convictions he is 
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basically optimistic. He calls for regeneration of human 
heart under the guidance of divine truth in humility, love 
and forgiveness. 

“A seeker of harmony,” Orest.adores the purity and 
beauty of nature. In a meadow or forest, “a healer of the 
soul,” he finds an intimate relation between nature and his 
soul, establishing an existential unity of beauty and good- 
ness. This largely defines the peculiar mystical essence 
present in Crest’s nature poetry which literary critics 
sometimes designate as his “pantheism.” 

Stylistically Orest is a classicist despite the symbolis- 
tic features frequently found in his early poems. Orest’s 


style is organically connected with the content of his poetry: 


“the wisdom must be the deepest, the taste must be the 
finest.” His classicism is a direct reflection of the univer- 
salistic tendencies of his world-view. 

Mankind is one, and its cultural achievements belong to 
all. The poet appeals to humanity: to throw away all bar- 
riers to the free cultural intercourse of nations in the 
name of universal brotherhood. These ideas are specifi- 
cally stressed in Orest’s ARS POETICA which can serve 
as a definite creed for the neo-classical trend in Ukrainian 
literature. 

One of few, Orest can be considered as a man who is 
establishing the model of modern Ukrainian poetic lan- 
guage. His vocabulary is selective and strictly suited to 
the meaning of his poetry. 

The significance of Orest’s creative achievement has 
not yet been fully appreciated though his great contribution 
to Ukrainian literature has been generally acknowledged. 
His volumes of original poems are: Echo of the Years 
(Lviv, Ukraine, 1944), Soul and Destiny (Augsburg, Ger- 
many, 1946), The Realm of the Word (Philadelphia, 1952), 
Guest and Inn (Philadelphia, 1952). Besides these the poet 
greatly enriched Ukrainian literature with his able transla- 
tions of German and French poetry: Selected Poems by 
Stefan George (Augsburg, 1952), Selected Poems by R. M. 
Rilke, H. von Hofmannsthal and M. Dauthendey (Augsburg, 
1953), Anthology of German Poetry (Augsburg, 1954) and 
Anthology of French Poetry (Munich, 1955). 

Today the poet, residing in West Germany, is continu- 
ing his creative work. 
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THE LITERARY MANIFESTATION OF A 
LIBERAL ROMANTICISM IN AMERICAN JAZZ 


(Publication No. 13,589) 


Hugh L. Smith, Jr., Ph.D. 
The University of New Mexico, 1955 


This dissertation investigates the literature of and- 
about Jazz for the purpose of showing that this literature 
is an expression of Liberal Romanticism unique in Twen- 
tieth century writing. 

Liberal Romanticism is defined as possessing the fol- 
lowing Romantic characteristics: an expressive individ- 
ualism, anti-materialism, an ideal standard for both art 
and behaviour, a belief in art approaching an art-religion, 
and a general non-conformity to the social status quo. 
Liberal Romanticism also employs the following Liberal 
characteristics: implied belief in the perfectibility of man, 








a firm belief in racial equality and brotherhood, and a gen- 
eral attitude of anti-snobbery and informality stressing a 
strong element of humor. The combination of all these 
characteristics from both traditions amounts to Liberal 
Romanticism. 

The relationships between Jazz and the other arts in 
America are briefly treated in order to show that this 
music owes to American literature its growing national 
recognition as an art form. Three American writers of 
Liberal Romantic leanings — George Washington Cable, 
Lafcadio Hearn, and Mark Twain— are shown to have been 
among the few nineteenth century individuals to take an in- 
terest in three of the diverse musical channels that formed 
roots of, and therefore led to, Jazz: Creole songs, Negro 
work songs, and Negro spirituals. These men are placed 
in the Liberal Romantic tradition because of their sympathy 
with the Negro and his music and because of their general 
non-conformity to the social demands of their times. Lit- 
erary men of Liberal Romantic tendencies are held to have 
originated and developed effective Jazz criticism. 

The critical-historical genre in Jazz literature is exam- 
ined and found to have created a reverence for the folk- 
figures of Jazz, such as King Oliver, Bessie Smith, Bix 
Beiderbecke, and Louis Armstrong, who have become idols 
of Romantic proportions. This literary genre has also cast, 
for the Jazz world, an aura of myth about certain periods 
in certain places in America in which Jazz styles developed. 
Examples include Storyville in the early years of this cen- 
tury as well as Chicago and Harlem in the Twenties. The 
idols and the myths encouraged by this genre form reposi- 
tories for the Liberal Romantic set of values and beliefs 
that center around Jazz. 

The Jazz biography and autobiography are presented as 
a powerful expression of the Liberal Romantic attitude put 
to practice in the lives of both Negro and white Jazz musi- 
cians. 

A qualitative and quantitative increase in the treatment 
of Jazz as an art form in American fiction is shown to have 
developed. The approach to Jazz by authors is shown to 
have been consistently in terms of the Liberal Romantic 
set of values and beliefs. 

The expression of Liberal Romantic values in the litera- 
ture of Jazz is marked as a unique revolt against the pre- 
vailing trend of American literature since the Twenties. 
Jazz literature is offered as a harbinger of a possible com- 
ing revolt against the general literary and philosophic posi- 
tion of the New Criticism. 
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THE THEME AND CRAFT OF HERMAN MELVILLE: 
THE FINE HAMMERED STEEL 


(Publication No. 12,958) 


Milton Ralph Stern, Ph.D. 
Michigan State University, 1955 


Placing Melville as an anti-idealist and pragmatist, 
this study suggests that Melville is the focal figure in the 
turning point of American letters in the general breakdown 
of, roughly, two thousand years of western Platonic meta- 
physics under the impact of contemporary science and 
naturalistic thought. 
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The study proceeds by analysis of the four novels which 
illustrate most conveniently the development of Melville’s 
thought, Typee, Mardi, Pierre, and Billy Budd. Typee 
adumbrates Melville’s use of symbol, setting up patterns 
of color in contexts which reappear in later books, setting 
up oppositions of land and sea, western and primitive ex- 
istence, mind and body, isolation and communication, and 
setting up some of the conditions necessary for control of 
human history. Although much of Typee’s manipulation of 
language may have been a product of “unconscious feeling, ” 
Mardi consciously explores the historic suicide and geno- 
cide made by the quest which is oriented toward otherworld 
and individual vision rather than toward earth and commu- 
nity. Pierre carries the exploration of quest to its logical 
extreme, widening the emphasis upon God and Fate as de- 
finable entities in Melville’s cosmos. Billy Budd comes 
as a capstone to the entire structure, not as a statement of 
acquiescence and resignation (as so often has been thought), 
but as the most discernible piece of pragmatism which can 
afford to dispense with the problems of the quester, and 
which at the same time recognizes the limitations of mor- 
tality that make impossible a complete control of man’s 
conditions. The ultimate irony of Melville’s works is that 
whatever element of control and of moral and political 
value exists in the universe exists in man and his realiza- 
tions, and that the traditionally revered element of com- 
plete control and value, God, is only the omnipresent and 
eternal blankness and zero of Time. 

In attempting to describe Melville’s techniques, this 
study finds specific and widening areas of meaning for such 
debatable figures as Yillah, Hautia, Isabel, Pierre’s father, 
and Baby Budd. Whatever meanings emerge from study of 
technique always work consistently in a development of 
unified theme and tone that is common to everything Mel- 
ville wrote. In brief, Melville never changed his mind and 
“resigned:” he intensified. And in the intensification of 
theme, his quarrel was not properly with a nonexistent con- 
ventional God as much as it was with man for his blindness 
and delusion and tactical errors, which result in a history 
of incremental crime and error, each act pragmatically 
emerging as a consequence of every other act. 

This thesis finds that, despite some stylistic atrocities, 
which were as much a part of the age as of Melville’s lexi- 
con, Melville not only exposed the most important philo- 
sophical bases of speculation that gave birth to naturalism, 
but perhaps better than any writer of the time reflected 
the societal actualities that gave birth to those philosophi- 
cal bases of speculation; in the difference between adher- 
ents of God and man, the idealist and the tactician, Melville 
takes his place with man and tactician. And in the very na- 
ture of this choice, Melville was unable to write real trag- 
edy, but rather wrote magnificent prescriptions for human 
conduct in a world abandoned of absolutes; prescriptions 
which, ironically, needed only a “program,” the one impos- 
sibility for Melville, to make them thematically affirma- 
tive instead of essentially negative. In any case, Melville 
emerges as the American artist who is still unsurpassed 
in examination of a conflict of orientations and values that 
is reaching a height today and that bids fair to determine 
the next two thousand years of human thought. 
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THE PICTORIAL ELEMENT IN THE 
THEORY AND PRACTICE OF HENRY JAMES 


(Publication No. 13,289) 


Christy Morgan Taylor, Ph.D. 
Stanford University, 1955 


This dissertation undertakes to investigate the influence 
of pictorial composition as central to the theory and prac- 
tice of Henry James. 

The first part examines the whole of his criticism for 
the pictorial elements in his theory. It traces the growth 
of his awareness of art and the cultivation of his visual 
sense, presents his notion of the analogy between the paint- 
ing of a picture and the writing of a novel, locates his ideas 
on the art of the novel in the general theory of literature 
and painting, and analyZes in detail his principles for the 
pictorial design of the novel. This examination shows that 
James believed the techniques employed in writing a novel 
and in painting a picture to be not merely parallel but com- 
pletely interrelated. Indeed, he saw every problem of novel 
writing as one capable of solution by some pictorial means; 
and, as he searched about for the particular artistic device 
to employ in a particular instance, he found it every time 
in the manual of the painter and appropriated it for his own 
use, 

The second part of this dissertation investigates the 
application of his critical theories to his novels and evalu- 
ates the success of his method. The review of the novels 
reveals that as James matured and became convinced that 
his ideas were sound, he concentrated more and more on 
putting his theory into practice: he aimed always to inte- 
grate the various ideas of pictorial representation and to 
apply them in his work. 

In one of his earliest stories, “Travelling Companions,” 
his use of pictorial technique is only superficial; in “The 
Madonna of the Future” he puts in the details of setting 
with a painter’s “solidity of specification;” in The Ameri- 
can, The Portrait of a Lady, The Princess Casamassima, 
and The Tragic Muse, he directs his use of the pictorial 
toward characterization; in The Spoils of Poynton, What 
Maisie Knew, and The Awkward Age, he experiments with 
the special pictorial devices that lead to his later method; 
and, finally, in The Sacred Fount, The Ambassadors, The 
Wings of the Dove, and The Golden Bowl elements of the 
pictorial appear at every level of execution: in the general 
revelation of the canvas, in each of its parts — the details 
and “touches” — and in the explication of the theme. The 
extent of his use of pictorial technique is particularly 
clear in The Golden Bowl, in which images and symbolism 
are pronounced. 

However, James’s pictorial preoccupation produced 
flaws. Believing that the “idea” of a novel must be repre- 
sented pictorially and that the artist must keep himself out 
of his work, he arrived at a method of developing the mate- 
rial of his novel from the points of view of the characters 
themselves. The result is a particular kind of impression- 
ism in which the use of point of view is skillfully controlled, 
so that one follows the action only by what the various char- 
acters see and think; the author never enters to comment 
on or to clarify the complex of affairs. In his air of detach- 
ment, then, James seems to pass no judgment on the actions 
of his characters; he invites rather the enjoyment of his 
picture, asking judgment on the way it is painted. Ulti- 
mately, of course, the moral judgment is implicit: all of 
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his “good” characters act from a highly aesthetic notion; 
the virtuous are those who embrace the beautiful and who 
shun the ugly. 

But the Jamesian method also has merits. The analogy 
with painting reinforced the tendency toward firmness of 
design. James’s novels are organized with a care for 
structure and detail that makes for the difference between 
the mediocre and the lasting work of art. Certainly, if the 
illusion of reality is the aim of art, James’s method is 
successful. He carefully reveals his major figures and 
the design of his novel, step by step, unveiling one area, 
one detail, of his canvas after another; and in this way his 
characters become known to us as we come to know people 
in real life: by little glimpses and hints until all the bits 
of revelation resolve themselves into one comprehensible 
personality. 233 pages. $2.91. Mic 55-567 


EDMUND BURKE: REPUTATION AND 
BIBLIOGRAPHY, 1850-1954 


(Publication No. 13,899) 


Naomi Johnson Townsend, Ph.D. 
University of Pittsburgh, 1955 


This two-part study attempts to examine the course of 
Edmund Burke’s reputation as indicated by the nature and 
amount of scholarship devoted to him between 1850 and 
1954. The first part is an essay summarizing critical 
opinions of his public and private life as found in important 
publications since 1850. The second part is an annotated 
bibliography of selected criticism of Burke arranged by 


decades. 

Although the essay and the bibliography are suggestive 
rather than exhaustive, the results of the survey indicate 
that in the last ten and a half decades Burke has been dis- 
cussed in 440-odd publications varying from special stud- 
ies of his character and career to brief analyses of his 
thought and his place in literary and political history. 
Since the largest number of items (11 books devoted chiefly 
to Burke, 33 chapters or sections in other books, 82 maga- 
Zine articles, and 15 doctoral dissertations) appeared be- 
tween 1931 and 1950, it seems logical to conclude that 
Burke is becoming an increasingly popular subject for 
study. 

Two conclusions are inevitable in surveying the evi- 
dence. First the inaccessibility of Burke’s private papers 
and the lack of other documentary evidence probably con- 
tributed to the eulogistic and inflated tendencies in his 
reputation in the nineteenth century. It is observed that in 
treatment of his public life, he is extravagantly praised by 
influential writers, like Thomas B. Macaulay, John Morley, 
and Matthew Arnold, as a noble statesman and political 
philosopher, and as a heroic defender of human liberty and 
British traditions. In discussions of his private life Burke 
is commended for his moral qualities, his devotion to fam- 
ily and friends, and his generosity to others. Some ques- 
tions about his political motives and conduct are presented 
in the literature. One example is the series of brief essays 
found in Charles W. Dilke’s Papers of a Critic (1875) bear- 
ing on Burke’s financial integrity, his possible speculation 
in East India Stock, his exact relationship to William 
Burke, his identity as Junius, and his purchase of 








Beaconsfield. As a rule, however, the treatment of Burke’s 
character and career by writers between 1850 and 1910 is 
extremely sympathetic. 

The second conclusion which can be arrived at is that 
between 1910 and 1950 Burke’s reputation is depreciated 
by reactionary and transitional trends. Recent criticism 
as exemplified by Lewis B. Namier’s England in the Age 
of the American Revolution (1930), Philip Magnus’ Edmund 
Burke (1939), Dixon Wecter’s Edmund Burke and His Kins- 
men (1939), and Thomas W. Copeland’s “Burke’s First 
Patron,” in History Today, II (June, 1952), has been directed 
toward the correction of the earlier unrealistic view of 
Burke. By mid-twentieth century some historical and po- 
litical commentators seem to regard the eminent parlia- 
mentarian as a political amateur motivated by petty views 
and self-interest. In discussions of his public and private 
life he is severely criticized for the inconsistency of his 
political principles, his attitude toward democracy, his 
unfairness to his opponents, and his possible participation 
in the nefarious financial schemes of Richard and William 
Burke. These criticisms and shifting opinions, however, 
seem to represent only a partial view of the complete 
Burke; for many aspects of his life and career which are 
still obscure will probably be illuminated by further study 
of his private papers and letters. Thus the view of Burke 
as reflected in publications between 1850 and 1954, and as 
arbitrarily arranged by decades, shows striking divergence 
of opinions. 

The alphabetical bibliography appended to this study is 
intended as a useful guide to general references to Burke 
and his times. 
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WASHINGTON ALLSTON AS A MAN OF LETTERS 
(Publication No. 12,696) 


George Parsons Winston, Ph.D. 
Syracuse University, 1955 


Washington Allston was primarily a painter but he also 
wrote a book on aesthetic theory, a novel, and a number of 
poems. When, in October, 1818, Allston returned from a 
second period of work and study in Europe, he brought 
with him a store of European ideas and a long list of 
friendships in varied fields of art and literature. Promi- 
nent among these was a deep intimacy with Samuel Taylor 
Coleridge, in whose mind and heart, as Coleridge himself 
wrote, Allston stood second only to Wordsworth. Among 
artists the list included West, Fuseli, Vanderlyn, Collins, 
and Leslie, while among literary men it included Words- 
worth, Southey, and Irving. Such a catalogue is imposing 
in itself, but Allston returned to an America waiting to 
greet him as our first great artist, as the man who was to 
waken the arts in our land. During the rest of his life 
Allston constantly added to the circle of his friends until 
it included Channing, Dana, Emerson, Longfellow, Eliza- 
beth Peabody, Sophia Hawthorne, Samuel F. B. Morse, and 
Horatio Greenough. 

The real importance of such impressive associations 
comes into focus only when one turns to the central figure. 
Allston was a cultured gentleman, an artist of a highly 
philosophic and introspective nature, a man who regarded 
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his profession as a parallel to religion in leading man spir- 
itually upward. Since his friends accepted him in the role 
of prophet and teacher, his ideas were widely disseminated 
in Boston in his day. In his free time Allston enjoyed noth- 
ing more than long conversations on art and aesthetics. 
With such a picture in mind, one sees Allston as an ex- 
tremely influential figure in sowing the seeds for the flow- 
ering of American culture, and as a connecting link be- 
tween Coleridge and the Transcendentalists. In his theories 
are a number of ideas or principles of aesthetics upon 
which the arts in America were based. Since these princi- 
ples underlie much of the painting and sculpture as well as 
the literature of his own and following ages, Allston’s work 
is a most rewarding place to study relationships among 
the arts. In his writings one can see the common denomi- 
nator from which artists in various fields began. 

Although Allston’s creative or imaginative literature 
is not perfect, it is still the work of a craftsman, 
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ALEXANDER GILL, THE ELDER, 
HIGH MASTER OF ST. PAUL’S SCHOOL: 
AN APPROACH TO 
MILTON’S INTELLECTUAL DEVELOPMENT 


(Publication No. 13,449) 


Ruth Marie Baldwin, Ph. D. 
University of Illinois, 1955 


Alexander Gill, the elder, was High Master of St. Paul’s 
School in London from 1609 until his death in 1635. John 
Milton attended that school until in 1625 he matriculated 
at Christ’s College, Cambridge. As no records of the 
school are known to have survived the great London fire of 
1666, the date of Milton’s entrance into St. Paul’s School 
depends almost entirely on inference and conjecture. We 
may best assume that young John Milton was at St. Paul’s 
School for only the upper forms, these forms being under 
the tutelage of the High Master himself. 

This study is an attempt to reconstruct Gill’s formal 
education and to enumerate the written materials known to 
him, as revealed in his education and in his extant writings, 
as these may have been brought to the attention of young 
John Milton. 

The designation, the elder, in connection with Alexander 
Gill, is used to distinguish him from his son of the same 
name, who, on the evidence in surviving letters, was a 
close friend of John Milton. Alexander Gill, the younger, 
was appointed Under Usher at St. Paul’s School in 1621 
while Milton was there, and on the elder’s death succeeded 
to the Highmastership in 1635. 

Nothing is known of Alexander Gill, the elder, from his 
birth February 27, 1565 in Lincolnshire until he was ad- 
mitted scholar in Corpus Christi College, Oxford about 
September 1583. Although Gill was frequently referred to 
as ‘doctor’ there seem to be records of only bachelor’s 





and master’s degrees both received from Oxford. The 


conscientious in the production of his art. These works 
are invaluable in several respects: for the demonstration 
of connections between theory and practice, for clarifying 
relationships between the arts, and for throwing light on 
the techniques and ideas of more successful literary 
artists. Beyond this the aesthetic ideas of Allston are fas- 
cinating in themselves as expressions of the mind of a 


practicing artist concerning the psychology of his art. 


Allston can lay claim to recognition as one of our first 
students of aesthetics as well as a major artist. 

Above all a study of Allston’s writing serves as a 
means of synthesizing what appear on the surface to be 
rather divergent influences. One can run parallels be- 
tween his ideas and those of such men as Emerson, Haw- 
thorne, and Greenough. Such parallels show clearly what 
ideas were in the air during the early spring of our culture. 
From such a synthesis one can even catch glimpses of that 
elusive thing which is “American” in our aesthetic growth. 
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younger Gill received a D.D. from Oxford in 1637. 

As Gill himself mentions only once ‘my time at Oxford’ 
it is not possible to outline Gill’s grammar school or 
college education, but merely to set the pattern of the time. 
None of the positions which Gill may have held occupying 
him for twenty years after college and preparing him for 
St. Paul’s School are known. 

Three works of the elder Gill survive. The Treatise 
concerning the Trinitie of Persons in unitie of the Deitie 
in 1601 was a slim volume with few citations Biblical or 
otherwise. The purpose of the Logonomia Anglica of 1619 
with a second edition in 1621 may have been largely ortho- 
graphic reform, but it was also a systematic grammar with 
extensive citations from Spenser’s Fairy Queen and others, 
from the classics to poets and grammarians of Gill’s own 
day. In the Logonomia Anglica Gill cited about eighty au- 
thors with whose works he was familiar. 

The Sacred Philosophie of the Holy Scripture, Gill’s life 
work, was published in 1635 a few months before his death 
with a reprint in 1651 under the title The Truth of the Chris- 
tian Religion. Although it was Gill’s purpose to base his 
defense of the Articles of Faith on reason and to ‘take his 
Light’ from Raymond Lull and Thomas Aquinas, Gill cited 
in this book of more than 400 folio pages about 250 works, 
innumerable people and more than 2000 Biblical references. 

From the great number of references cumulated from 
the Logonomia Anglica and the Sacred Philosophie and the 
complete lack of duplication between them, we realize that 
surely the works of few men at the time of Alexander Gill, 
the elder, showed greater contact with books. That Milton 
may have been influenced by this wellspring is reason for 
further study of the education, readings, and writings of 
Alexander Gill, the elder. 
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EVALUATION OF COLLEGE LIBRARIES 
FOR ACCREDITATION PURPOSES 


(Publication No. 13,240) 
Alan Dale Covey, Ed.D. 
Stanford University, 1955 


Problem and Importance 





This study sets forth the purposes served by college 
libraries and analyzes the criteria whereby a judgment may 
be made concerning the worth of specific libraries. Ac- 
creditation agencies, administrators, and librarians need 
valid criteria to appraise their libraries and establish 
goals for improvement. This study endeavors to assist 
these groups in their efforts. 


Background 





As a part of the background of this study, the accredita- 
tion movement has been explored. Within California, two 
agencies — the Western College Association and the Com- 
mittee on Accreditation of the California State Board of 


Education — have been largely responsible for accreditation. 


Considerable duplication of effort was found between their 
separate efforts and an endeavor was made to devise a pro- 
cedure which would be satisfactory for both agencies. This 
study is primarily concerned with the evaluation and im- 
provement of one schedule, Schedule C. 


Procedure 





A twofold approach was made to this problem: First, 
a critical survey of library literature for existing criteria; 
and, second, a series of tryouts of Schedule C at a number 
of California colleges accredited for teacher education. 


Findings and Conclusions 








(1) An institution should be asked to define its objec- 
tives and be appraised in terms of its success in attaining 
its stated objectives. 

(2) An institution should be evaluated in relation to its 
total pattern as an agency of higher education. 





(3) A combination of quantitative and qualitative criteria 
is necessary, but the former should be used only as discus- 
sion points rather than as fixed minimal standards. 

(4) Of the quantitative criteria, the ALA service load 
formula appears to be the most satisfactory. 

(5) The quality and appropriateness of the book collec- 
tion can be determined by a series of faculty ratings which 
are later verified by the visiting committee. 

(6) Criteria concerning the housing of the library need 
to be included. 

(7) The quality of the library staff is indicated by the 
status its members have won within the college and the role 
that they are asked to assume. 

(8) The format of Schedule C, the questionnaire type, 
appears to be quite satisfactory to those who have used it. 

(9) No major omissions of data were revealed during 
the tryouts or the survey of the literature. 

(10) Schedule C endeavors to investigate the integration 
of the library into the college by asking the librarian to 
define his program, to indicate the role of the library staff 
in the institution, and the degree of their understanding of 
the role. The tryouts indicate that ample opportunity exists 
in the schedule for the librarian to describe his program in 
all of its individuality. 

(11) Schedule C successfully avoids rigid quantitative 
standards. 

(12) The majority of responses received indicate that 
the schedule is successful in stimulating and providing for 
self-study. 

(13) Study of the reports gathered during the tryouts in- 
dicates that the schedule is successful in gathering suffi- 
cient pertinent information to make possible a valid judg- 
ment. 

(14) A nearly unanimous reaction was received to the 
effect that the amount of time spent in the preparation of 
the report was justified by the values received. Eighty per 
cent of the reporting librarians who had had previous expe- 
rience with accrediting procedures reported that they had 
a better opportunity to present their library program than 
with the previous schedules even though Schedule C requires 
more preparation time. 

(15) Schedule C appears to fulfill the purposes for which 
it was designed. With minor modifications, which have 
been reported to the appropriate agency, it will be a more 
valuable instrument. 450 pages. $5.63. Mic 55-571 
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ON AXIALLY-SYMMETRIC SUBSONIC FLOW 
OF A COMPRESSIBLE FLUID 


(Publication No. 13,267) 


John Weston Hardy, Jr., Ph.D. 
Stanford University, 1955 


This work is concerned with axially-symmetric sub- 
sonic flows of a compressible fluid. The existence and 
uniqueness of such flows for certain classes of domains is 
exhibited. These flows are characterized by the fact that 
they minimize certain integrals so that the direct method 
of the calculus of variations is applicable. 

Recently, M. Shiffman has shown that there exist 
unique, two-dimensional, subsonic flows. The technique 
utilized in this paper parallels that of Shiffman. The par- 
tial differential equation for the flow is the Euler equation 
for a certain variational integral. Shiffman encountered 
two main difficulties concerning this variational integral. 
For the flow about an obstacle, the domain of integration 
is the domain exterior to this obstacle, and the integral in- 
volved diverges. Shiffman subtracts suitable terms from 
the integrand which leads to a convergent integral but 
which does not affect the Euler equation of the integral. 
The second principal difficulty is due to the fact that the 
partial differential equation characterizing the flow, which 
is the Euler equation of the variational integral, is of 
mixed type. For this reason, solutions of the Euler equa- 
tion do not necessarily minimize the variational integral. 
Shiffman shows how to modify the variational integral so 
that every subsonic flow minimizes the new variational 
integral. With this modified integral, the direct methods 
of the calculus of variations are utilized giving the exist- 
ence of subsonic flows satisfying a range of prescribed 
conditions which depend upon a set of parameters. The 
range of values of the parameters for which the flow is 
subsonic is then discussed. 

In the treatment of axially-symmetric, subsonic flows, 
additional difficulties are encountered. The function which 
minimizes the variational integral satisfies the Euler 
equation providing that it has continuous partial deriva- 
tives of second order in the domain of consideration. The 
boundary value problem requires that the first partial de- 
rivatives be continuous up to the boundary of the domain of 
consideration. In axially-symmetric flows, the axis of 
symmetry can be a part of the boundary and on the axis it 
is necessary that both the first and second partial deriva- 
tives be continuous up to the boundary. When the axis of 
symmetry is a part of the boundary, the author has been 
unable to show that these partial derivatives are continu- 
ous up to the boundary. 

For this reason, the domains of consideration are so 
restricted that the axis of symmetry is never a part of the 
boundary. In particular, attention is restricted to flow 
between two cylindrical tubes the essential feature being 
that the inner tube does not touch the axis of symmetry. 

The existence of subsonic flows for a range of Mach 





numbers at infinity up to a certain critical value is estab- 
lished. For this critical value of the Mach number, the 
flow becomes somewhere sonic. 

The variational integral is presented as a functional 
defined over a Banach Space, and it is shown that functions 
with the prescribed boundary conditions, which minimize 
the functional give rise to axially-symmetric, subsonic 
flows. It is then shown that there is an element in the 
Banach Space which minimizes this functional. It is then 
shown that the minimizing element is a function with con- 
tinuous first partial derivatives in the closure of D, and 
continuous second partial derivatives in the interior of D. 
Finally, the behavior of the minimizing function at infinity 


and its dependence upon parameters is discussed. 
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INVARIANTS FOR QUASI- COMPACT MAPPINGS 
(Publication No. 13,842) 


Wendell Endicott Malbon, Ph.D. 
University of Virginia, 1955 


If f is a quasi-compact mapping of a T, space A onto a 
T, space B, written f(A) = B, the following questions are 
investigated: (1) Are the fundamental topological proper- 
ties such as the Hausdorff separation axiom, the Hausdorff 
first and second countability axioms, regularity, normal- 
ity, and local compactness invariant for f? (2) If not, 
what would insure the preservation of these properties ? 

In particular, open, closed, compact, and strong quasi 
-interior mappings are studied and the results listed ina 
table. 

A topological space A is an M space provided A is T, 
and every Sequence converges to at most one point. A 
topological space A is an E space provided A is T, and for 
any limit point x of K C A, there exists a sequence S con- 
sisting of infinitely many distinct points of K such that 
S > x. A space is an ME space provided it is both an M 
and an E space. The class of Hausdorff spaces are prop- 
erly contained in the class of M spaces and the class of 
first countable, T, spaces are properly contained in the 
class of E spaces. Examples are given of a normal, non E, 
T, space, of a second countable, non M, T, space, and of an 
ME space which is neither Hausdorff nor first countable. 

Quasi-compact mappings of ME spaces onto M spaces 
have the property that the image of every compact set (in 
the limit point sense) is closed. If f(A) = B, b any point in 
B, U any open set in A containing f~*(b), and Uo and Ug, as 
defined by Whyburn, the decomposition generated by f is 
quasi-continuous provided there exists an open inverse set 
U* such that f~*(b) C Uo Cc U* Cc Ug. A mapping f(A) = B 
is strongly quasi-interior provided: (1) for each b ¢€ B, 
f-'(b) contains at least one compact component K; (2) for 
any open set U in A containing K, b is interior to f(U). 
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Quasi-continuous decompositions are generated by every 
strong quasi-interior mapping and by every quasi-compact 
mapping onto an ME space. In the latter case neither 
property M nor property E may be omitted. Any mapping 
of an ME space onto an M space generates Martin’s *ca- 
nonical” decomposition. Whyburn’s equivalence between 
compact and closed mappings holds if A is an ME space 
and B an E space. However, if B is non E, a compact 
mapping may not be quasi-compact. 

It is proved that the basic topological properties are, 
for the most part, invariant for quasi-compact mappings 
under weaker conditions than those previously published. 
In this connection the following theorems are proved: 

(1) “If f(A) = B, B an M space, is any quasi-compact map- 
ping such that f~'(b), b € B, is compact and the decomposi- 
tion generated by f is quasi-continuous, then the property 
of being locally compact, separable, and metric is invari- 
ant”; (2) “The property of being locally compact, separa- 
ble, and metric is invariant for every open mapping onto 
an M space.” These theorems generalize results of 
Martin and Whyburn. Another theorem by Whyburn is gen- 
eralized as follows: “If f(A) = B, A a Hausdorff, E space 
and B an M space, is any compact mapping with bicompact 
point inverses, then there exists a unique, monotone light 
factorization f = f, f, such that f, is closed and compact 
and f, is compact. Furthermore, the middle space is a 
Hausdorff, E space.” 107 pages. $1.34. Mic 55-573 


CONCERNING A MEASURE OF NON-ANALYTICITY 
FOR FUNCTIONS OF A COMPLEX VARIABLE 


(Publication No. 13,521) 


Michael Anthony Martino, Jr., Ph.D. 
University of Dlinois, 1955 


Let D be a simply-connected domain in the complex 
plane and let L be the set of ae die onan single- 
valued functions on D. If f € L, J;(I) = (D f(z) dz, the line 


integral around the boundary of rectangle I, is well-defined 
provided the vertical (horizontal) sides of I do not have ab- 
scissae (ordinates) belonging to a certain set of linear 
measure zero. For simplicity let us say J;(I) is defined 
for “almost all rectangles.” J; can be extended linearly to 
a function of almost all figures, If J; is “essentially” 
bounded, it extends to a bounded complex-valued Borel 
measure ws. The linear space B is defined so as to en- 
compass all fe L, for which the measure wp; is obtainable. 
For f € B, the linear mapping Tf = py; has a kernel A, 
consisting of all summable functions which are Lebesgue- 
equivalent to a function analytic on D. The factor space 
B/A is isomorphic with the space of all bounded complex- 
valued Borel measures on D, and for f € B, the represen- 


tation 
f(z) = a(z) - go J i wer 
D 


where a € A, is obtained. 
A few function-theoretic results are obtained for the 
elements of B. For example, the following theorem: 








Suppose { f; } (j =1, 2,...) is a uniformly bounded se- 
quence of functions belonging to B. Suppose further 
that the set-functions {s;} have uniformly essentially- 
bounded general derivatives y's. and that y4.(z) > 0, 
pointwise, almost everywhere. Then there is a subse- 
quence {fj;, } and an analytic function a(z) such that 

lim fj}, (Zz) = a(z), uniformly on every closed subdomain 
of D. 


The make-up of B is illuminated in a section which for 
summable functions, connects the condition “f € B” with the 
concept of bounded variation, in the sense of Tonelli. 

The paper ends with a comparative study of local 
properties for f € B, and its corresponding measure pz. 
For example, it is shown that if f € B has a total (Stoltz) 
differential at a point Z, € D, then the ordinary derivative 
of pf exists at z. If f has a derivative at z,, then the 
ordinary derivative of urs vanishes at z,. An example is 
given to show that ps need not have a general derivative 
where f is derivable. 

In the reverse direction, we have the following theorem: 


Given f¢€ B and Z, € D. Suppose there is a neighbor- 
hood 7 of Z,_ such that f is continuous in 7 and yu’ 
exists and satisfies a Holder condition: 


\u'e(z)| <M[z- zo|*%, zen 
for some a >0. Then f has a derivative at Z. 


A theorem of Besicovitch is extended to read: 


Suppose f(z) is a continuous function, defined on D, 
Satisfying: 
a.) f(z) is approximately derivable at almost all points 
of D. 
b.) lim one | (f(z +h) - f(z)]/ h | is finite except at 


most on a subset of D which is a countable union 
of sets, each having finite Carathéodory length. 
Then f(z) is analytic in D. 


An application to monogenic function theory is obtained: 


Let £ be defined on a subset E of D, with D - E having 
Lebesgue measure zero, such that 

a.) f is uniformly continuous on E 

b.) f is derivable with respect to E 

c.) pris absolutely continuous 
Then the unique continuous extension of f to Dis 
analytic in D. 


Examples are given to show that the conditions (a.), (b.) 


and (c.) are not redundant. 
38 pages. $1.00. Mic 55-574 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





MATHEMATICS 





THE FOURIER COEFFICIENTS 
OF THE INVARIANTS j(\/2;7) AND j( \/3;7) 


(Publication No. 13,425) 


John Raleigh, Ph.D. 
University of Pennsylvania, 1955 
Supervisor: H, E. Rauch 


Two infinite Fuchsian groups of linear transformations, 
G({ \/2) and G( 3), are considered: G({\/2) with generators 


S(T) = T+\2, T(T) =-1/T ; G\/3) with 


generators S(T) = 7 +\/3, T(T) =-1/7 . Both groups 


possess invariants; respectively: 


j(V2 37) = X 77+ c,X™, X= exp (27i7/V2) ; 


0 


n 
an X , 


. X= exp (27iT/\/3) . 


j(V3 ;7) = X "+ 

It is required to determine the coefficients of the above 
expansions. 

The Hardy- Littlewood method is employed for the pur- 
pose and the procedure is an extension of the one used by 
H. Rademacher for the Fourier coefficients of the modular 
invariant. 

Convergent series for the c,s and the a,’s are obtained 
as follows: 
co, = 2% 5 Acv(n) Re a Vn) 
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where n21, A,{m) = u’ exp (-27i(mh + h’)/k), 


h mod k 
hh’ = - 1(modk) and I, (z) is the Bessel function of first 
order with purely imaginary argument. 

Moreover, algebraic equations are established relating 
j(1;7) to j(\V2;7T) as to j(\V3;T) respectively. Such equa- 
tions may be used to calculate the c,’s and the a,’s in 
closed form, for the first few n, and hence to verify, in 
part, the results obtained from the series. 
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CONTRIBUTIONS TO SAMPLING INSPECTION 
BY VARIABLES 


(Publication No. 13,283) 


George Joseph Resnikoff, Ph.D. 
Stanford University, 1955 


In sampling inspection by variables measurements are 
made of the quality characteristic being inspected. The 
distribution of these measurements is typically assumed to 
be normal with some unknown mean p and a variance o” 
which may or may not be known. In one-sided cases there 
is either an upper limit U to the measurement of the quality 
characteristic above which an item is considered defective; 
or there is a lower limit L below which an item is con- 
sidered defective. In two-sided cases both limits are speci- 
fied. The fraction in the population consisting of defective 
items is called the proportion defective. 

Tables of confidence belts for obtaining interval esti- 
mates of proportion defective p are given. TheSe are ap- 
plicable to both one-sided and two-sided cases for sampling 
from a normal population with both p and o* unknown. Three 
confidence coefficients, .90, .95, .99, are available. The 
sample sizes N for which the estimates are tabled are 
N = 3, 4,5, 7, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200. 

An acceptance procedure for variables sampling based 
on estimated proportion defective is introduced. An esti- 
mate p is obtained from a sample of N items drawn from a 
lot. If this estimate is small the lot is accepted, if the 
estimate is large the lot is rejected. Formerly acceptance 
sampling by variables (in which the quality characteristic 
was assumed to be normally distributed) judged accepta- 
bility of a lot by the sample mean and sample variability. 

In the present procedure the lot is judged by its estimated 
proportion defective which is often the more appropriate 
and meaningful measure of lot quality. 

Tables of distribution of the average-range statistic 
Rm, 5 from a normal population with arbitrary mean and 
variance o? are given. Rm 5 1S the average of the m ranges 
of m independent samples of size five. Some of the tables 
included are the probability density function, probability 
integral and selected percentage points for the statistic 
Riuis/7, for m=1,2,...,10. Applications to common sta- 
tistical tests of significance and to acceptance sampling by 
variables are discussed. 

Methods for computing the Operating Characteristic 
(OC) curves and Average Sample Number (ASN) curves for 
some mixed variables and attributes plans are investigated. 
These plans are the extension of the usual single-sample 
variables acceptance plans to a double-sample procedure 
wherein the first sample is judged by a variables criterion. 
If the lot is not accepted on the basis of the variables cri- 
terion a second sample is drawn and the lot is judged by an 
attributes criterion, that is, the lot is accepted only if the 
total number of defectives in both samples is small. 

If the lot standard deviation is assumed to be known it 
is shown how the computation of the OC and ASN curves 
may be carried out either by numerical integration or by 
utilizing asymptotic expansions. In case the population 
standard deviation is unknown no feasible method of com- 
puting the OC and ASN curves is given although the problem 
is formulated mathematically for some special cases. 
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A PROJECTIVE GENERALIZATION OF CONVEXITY 
(Publication No. 13,562) 


Earl Justin Schweppe, Ph.D. 
University of Illinois, 1955 


The generalization of convexity which we will discuss is 
concerned with subsets of projective spaces which satisfy 
the Postulate of Fano and have dimension at least three 
(but not necessarily finite). A set Q of points in such a 
projective space will be called quasi convex if [Q] at least 
one of the points C, D is in Q whenever C and D are Ssepa- 
rated harmonically by points A and B in Q. 

If, in particular, no points of Q lie on some fixed hyper- 
plane, we may also consider Q to be a quasi convex subset 
of the affine space determined by the deletion of this hyper- 
plane. Thus, any results concerning quasi convex subsets 
of projective spaces may be applied equally well to such 
subsets of affine spaces. Furthermore, it is then obvious 
that classical convex subsets of an affine space are also 
quasi convex subsets. Thus our concept is truly a gener- 
alization of convexity. 

Our principal objective is to show that the intrinsic 
properties of a quasi convex set Q completely determine 
the structure of the projective space spanned by Q. With 
this in mind we consider a fixed quasi convex subset Q 
which spans the projective space P. A subspace of Pis 
said to be a Q-subspace if it is spanned by its intersection 
with Q. The basic tool for our construction is the 

Theorem A: Every finite dimensional proper subspace 
which is not a hyperplane is the intersection of two Q- 
subspaces which cover it. 

In particular, any point A may be represented as the 
intersection of Q-lines and is therefore completely deter- 
mined by the bundle } 4 of all Q-lines passing through it. 
These bundles are completely characterized by 

Theorem B: The set fof Q-lines is the set of all Q- 
lines through a point if and only if; (1) any two lines of 
are coplanar, (2) ¥ contains three non-coplanar lines, 

(3) ¥ is maximal with respect to (1) and (2). 

Here we have used coplanarity of Q-lines which is 
shown to be an intrinsic property of Q by 

Theorem C: Two distinct Q-lines L and M are co- 
planar if and only if for any two Q-points A, B on L and 
any two Q-points C, D on M at least one of the following 
intersections is a point in Q: 


(A+B)N(C+D); (A+C)N(B+D); (A+D)N(B+C). 


To complete our intrinsic construction of the envelop- 
ing projective space, we need a characterization of col- 
linearity of points which involves only properties of Q. 
This is provided by 

Theorem D: Three distinct points A, B, C are collinear 
if and only if there are Q-lines La, Ma of $4, Lp, Mp of 
FB, Lo, Mc of Fc such that La + Lp + Lc and Ma + Mp 
+ Mc are distinct Q-planes. 

From these results it is fairly clear that the structure 
of the enveloping space is completely determined by in- 
trinsic properties of the set Q. More precisely we can 
prove 

Theorem E: If the projective space P; (for i=1,2) is 
Spanned by its quasi convex subset Q;, then every colline- 
ation of Q, onto Q, is induced by one and only one colline- 
ation of P, onto P.,. 

Theorem E shows in particular the equivalence of any 





























two projective spaces spanned by a given quasi convex set. 
Furthermore, these results indicate a way of giving an 
axiomatic characterization of quasi convex sets. A frame- 
work for such a characterization is then developed. 
Related investigations of classical convexity have been 
undertaken by Kneser, Moufang, and Stone. Moufang’s work 
is concerned only with the plane which we have excluded 
almost completely from our discussion. In the work of 
Kneser and Stone the field of coordinates enters into the 
description of convex sets explicitly; whereas, our dis- 
cussion makes use of collinearity only, and shows that the 
field of coordinates is determined by the intrinsic proper- 


ties of the quasi convex set. 
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ON ANALYTIC FUNCTIONS OF AN INFINITE 
HARMONIC HYPERCOMPLEX VARIABLE 


(Publication No. 13,564) 


Robert Wesley Sloan, Ph.D. 
University of Dlinois, 1955 


The study of analytic functions on hypercomplex sys- 
tems has attracted attention since G. Scheffers published 
his paper on the subject in 1893 (Leipziger Berichte, v45, 
p828). The present paper considers in detail the properties 
of a certain hypervariable with an infinite basis. The im- 
portance of this particular hypervariable has been pointed 
out by P. W. Ketchum (American Journal of Mathematics, 
v51,(1929)p179) who showed that its analytic functions gen- 
erate all the solutions of Laplace’s equation in three di- 
mensions in the same way that the classical functions of a 
complex variable are related to two-dimensional potential 
theory. 

The hypervariable may be written in the form x = X0€o 
+ xe; + X.,;e_,; where Xo, X, and x., are ordinary real or 
complex variables and e,, e, and e-, are the first elements 
of an infinite set of basis elements ep, en, e-n(n = 1,2,3,...) 
which have multiplication rules identical with the product 
rules for 1, i" cos na and i™ sin na respectively. H. W. 
Knerr (A.B. Thesis, University of Illinois, (1929)) studied 
the geometry and formal properties of positive integral 
powers of x (which generate the classical spherical har- 
monics), x~’ and certain other elementary functions. How- 
ever, an understanding of the inverse, which is basic to the 
development of the Cauchy integral formula, was not ob- 
tained because of the non-unique character of the inverse. 

In the present paper, this difficulty is clarified by view- 
ing the algebra from a more general standpoint, due to 
E. R. Lorch (Transaction of the American Mathematical 
Society, v54,(1943)p414) of a normed vector ring. If one 
restricts one’s attention to elements of the system which 
are absolutely convergent (i.e. 2 a,, e, in which © |a,|con- 
verges), these form a normed vector ring and uniqueness 
of division, where possible, is restored. Lorch’s theo- 
rems do not exactly include the particular case under con- 
sideration because x ranges over a linear subset of the 
ring rather than the whole of the ring. The effect is to 
produce a larger class of functions which are analytic than 
is defined either by Lorch or by Scheffers (who considered 
only rings with a finite basis). 

In addition to settling the uniqueness problem, studies 
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were made concerning the existence of x~*. To this end, 
detailed analyses of the convergence of certain series for 
x7 were carried out in complex spherical coordinates. 
Also information on the algebraic structure of the ring was 
obtained by means of a representation of the algebra by in- 
finite matrices, and an extension of a classical complex 
analytic function to the ring was obtained using matrix 
methods. 34 pages. $1.00. Mic 55-578 


ON METABELIAN p-GROUPS OF EXPONENT p 
(Publication No. 13,566) 


Ray Frederick Spring, Ph.D. 
University of Illinois, 1955 


A group in which the commutator subgroup is contained 
in the center is called a metabelian group. Metabelian p- 
groups in which every element except the identity is of 
order p fall into two types; B-groups, in which the commu- 
tator subgroup and center coincide, and AB-groups, in 
which the commutator subgroup is properly contained in 
the center. Every AB-group is a direct product of a B- 
group and an elementary abelian p-group. There exists a 
uniquely defined B-group with d generators for every num- 
ber d (d=2); this group is denoted by Mg. The commutator 
subgroup of M, is denoted by K,. Any metabelian p-group 
of exponent p with d generators is a factor group of Mg 
with respect to a subgroup of K,. Thus a classification of 
metabelian p-groups of exponent p with d generators is 
tantamount to a classification of subgroups of Kg. 

Brahana has given a method for classifying these sub- 
groups. The set of subgroups of order p generated by ele- 
ments which are commutators of Mg is mapped onto itself 
under any automorphism of M,; this set is denoted by V. 
Two subgroups A and B of Kg will be of the same type (i.e., 
conjugate) and give isomorphic factor groups of Mg, if and 
only if they have the same relation to V; for then there will 
be an automorphism of Mg which maps A to B. The prob- 
lem of determining conjugacy of subgroups of Ky under 
automorphisms of Mg is reduced to a geometric problem in 
Brahana’s method. Since the lattice of subgroups of an 
elementary abelian p-group is a finite projective geometry 
over GF(p), then the lattice of subgroups of Mg/Kg is a 
projective (d-1)-space and the lattice of subgroups of Kg, 
denoted by 2-1, is a projective (h-1)-space, where 
h=d(d-1)/2. The set of subgroups V is a (2d-4)-dimen- 
sional spread (non-linear subspace) in 2}-,. Determining 
the conjugacy of subgroups of Kg under automorphisms of 
Mg is thus tantamount to classifying types of subspaces of 
2 h-1 With regard to their geometric relation to V. 

Metabelian p-groups of exponent p with two or three 
generators are all well known and easily classified. The 
case of d=4 has been studied by Brahana and Seybold, who 
classified the subgroups of K,4 corresponding to.points, 
lines, and planes. Brahana has classified the subgroups of 
K , corresponding to points, lines, planes, and 3-spaces. 

In this paper all of the remaining subgroups of K,, and all 
of the remaining subgroups of K, except those correspond- 
ing to 4-spaces, are classified. This is effected by dual- 
izing some of the results of Brahana’s classification. 

A duality 6 of 2,., can be defined which preserves the 
conjugacy of subgroups of K, so that when the defining: 





relations of a group corresponding to an n-space of 2}-, 
(n<h) are given, the defining relations of a group corre- 
sponding to an (h-n-2)-space of £}-; can be obtained. The 
defining relations of the groups with four generators corre- 
sponding to 3-spaces and 4-spaces of 2, are thus deter- 
mined, completing the list of known metabelian p-groups of 
exponent p with four generators. Also the defining relations 
of the groups with five generators corresponding to 5- 
spaces, 6-spaces, 7-spaces, and 8-spaces, are determined. 

A certain class of subspaces of 2}-1 which Brahana 
calls >-spaces are those subspaces whose relation to V in 
<p-1 is of the same geometric type as the relation to V of 
some subspace in Z,_, , where y=x({x-1)/2 and x<d. In 
determining the new groups in this paper it was found that 
AB-groups correspond to spaces whose dual images, under 
the duality §, are D-spaces, and conversely. 

43 pages. $1.00. Mic 55-579 


LINEAR ESTIMATION TECHNIQUES 
USING ORDER STATISTICS 


(Publication No. 13,956) 


John Allen Tischendorf, Ph.D. 
Purdue University, 1955 


Major Professor: Carl F. Kossack 


Situations occur in practice where it is desirable to ob- 
tain estimates of the unknown parameters of a distribution 
function in a quicker and less expensive manner than to 
use the efficient estimates. In the large sample case such 
“inefficient” methods quite generally can be expected to 
have advantages. The problem investigated is that of ob- 
taining and studying parameter estimators which are linear 
functions of k chosen order statistics x(n,), ... , x(n;,) 
from the ordered large sample of size n 


x(1)<...< x(n), 


where dim n;/n =Aj,, a specified constant, 0< A; <1, 
i = 1, e*ees 9 k, 


These linear estimators are developed for the location 
parameter m and/or the scale parameter o of the distri- 
bution whose p.d.f. is expressible in the form g(x) = 1/o 
f[(x-m)/o] and is continuous at least in the interior of its 
positive range. The estimators are unbiased and of mini- 
mum variance, i.e., best, linear, unbiased (b.1l.u.) esti- 
mators under the approximation of the limiting multi- 
normality of the joint distribution of k sample quantiles 
due to Mosteller. The respective variances of such linear 
systematic statistics are shown to be the minimum vari- 
ances attainable by functions of x(n,), ... , x(nx), which are 
regular and unbiased estimators. 

For distributions which are suitably differentiable, 
necessary conditions for the spacing O<A,<...<Ak<l 
to be optimum with respect to the variance of the corre- 
sponding b.l.u. estimator are found to admit simplification 
to a single system of k simultaneous equations. The in- 
herent difficulties in the solution of this system of equa- 
tions for any distribution and the relative insensitivity of 
the variances of b.l.u. estimators to changes in spacing 
indicate an approximation to the optimum spacing to be 
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convenient from a practical point of view. Such an ap- 
proximation technique is given and illustrated. 

Upper bounds on the efficiencies of the b.l.u. esti- 
mators with increasing k are indicated in the sense that 
bounds are provided for quantities which characterize the 
Spacing and which are inversely proportional to the vari- 
ances of the estimators. It is shown that the efficiencies 
of the estimators approach unity with increasing k. In 
cases where the upper bounds do not exist, use can be 
made of the largest and/or smallest sample values to ob- 
tain estimators whose variances are of o(1/n). 

An application of the theory is made to the estimation 
of the correlation parameter p of the bivariate normal 
distribution. When p— is the only unknown parameter of 
this distribution, an estimator formed from k order sta- 
tistics after ordering the bivariate sample on the sums 
(differences) is found to possess desirable efficiency 
properties for p sufficiently negative (positive). For the 
optimum spacing of k order statistics the appropriate one 
of these two methods of order statistics yields an esti- 
mator whose efficiency is greater than that of the product 
moment coefficient r for|p| > Pp = Pp (k), e.g.,,p| greater 
than approximately 0.5 for k = 6. From the theoretical 
point of view, the use of b.l.u. estimator based on the 
ordering of the bivariate sample on the squares of the 
sums (differences) is shown to be a method for estimating 
p which is slightly improved over the more practical 
method based upon ordering on the sums (differences). 
Tables of the optimum spacings and corresponding b.1l.u. 
estimators and efficiencies for the estimation of the scale 
parameter of the X*-distribution with one degree of free- 
dom are given and are applicable to this b.l.u. technique of 
estimating p. 129 pages. $1.61. Mic 55-580 


ESTIMATION OF A BIOLOGICAL POPULATION 
WHICH IS SUBJECT TO A BIASED MORTALITY 


(Publication No. 13,293) 


Anna Elizabeth Vaughan, Ph.D. 
Stanford University, 1955 


This paper presents a method of estimating the size of 
a biological population when it is possible to sample the 
population before and after a known biased sub-population 
has been removed. Two models are discussed. The first 
one assumes the samples taken are random samples of the 
population. The second model permits the first sample to 
be biased while the second and third samples are assumed 
random. 

A population of N individuals having a frequency distri- 
bution of some measurement m is considered. The distri- 
bution is broken into k classes. In the first model, S inde- 
pendent random observations are drawn from the original 
population; U independent random observations are drawn 
from the biased sub-population and T independent random 
observations are drawn from the remaining population. 
Let s;, uj and t; be the number of observations from each 
respective sample falling into the ith class. 

The maximum likelihood estimate of the total population 
size N may be computed from each class as follows: 

» . RS (Utj-Tu;) 
(1) os ie (St; -Ts;) 








Using equation (1), k estimates can be computed for N*, 
one for each class. However, only (k-1) of these estimates 
are independent. Since the numerator of the estimate of N 
is more stable, the variance of = is computed. The best 


linear combination of the independent estimates of = is 


shown to be 
k-1 

(2) 1/N* = re a;(1/N;)* 
]= 


where (a@;) = k A™A and k = I/ (\’A™A), where A is the 
variance covariance matrix of (=) and A’ =(11.... 1). 


When the number of classes is restricted to two, a 
method of obtaining a confidence set is presented which 
uses a function nearly normally distributed with mean 0 and 
a variance that can be computed. 

The second model differs from the first in that n indi- 
viduals from the first class are not available for the first 
sample. The estimate of N is then of the form 


(i,j = 2,3,...,k-1). 





T(sju; - s;u;) 
“= 7 lj = Sjui 
(3) Nj vad Ie Usitj - saa 








aoa 


Using equation (3), ; k(k-1) estimates of N may be com- 


puted. Only k-2 of these estimates are independent. Be- 
cause of this complication, the analysis of this model is 
restricted to 3 classes. 

In the discussion of model 1, methods are derived for 
computing the sample size necessary to obtain an estimate 
with a given reliability. Tables are computed for several 
combinations of the parameters using these formulae. 

The two general methods used during the past several 
years are difficult to apply to certain biological populations 
because of underlying assumptions. This new method 
avoids certain assumptions but presents other difficulties. 
The sub- population removed must be a large fraction of 
the original population and the bias should be fairly large 
if a reliable estimate of the population size is to be ob- 
tained. 

An application of the method is given by an estimation 
of the King salmon population of the Taku River. 

51 pages. $1.00. Mic 55-581 


ON INTEGRAL OPERATORS 
IN COMPRESSIBLE FLUID FLOW 


(Publication No. 13,297) 


Albert David Wasel, Ph.D. 
Stanferd University, 1955 


This paper deals with the theory and application of inte- 
gral operator methods to the study of compressible (two- 
dimensional, inviscid, irrotational) fluid flow. The funda- 
mental equations involved are second-order linear elliptic 
partial differential equations of the form 


0’ u 
0z0Z 
where z = x + iy and z = x - iy. 
The procedure followed is that of summarization and 





+ b(2, 2) 2 + o( 2,2) 2 + d(z,Z)u + e(z,z) =0, 
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- application of existing theory succeeded by modification 
toward extension of this theory. 

A summary is given of associated integral operators 
culminating with the Bergman integral operator. The ap- 
plication of integral operators to the problem of determin- 
ing a compressible fluid flow, the boundary of which con- 
sists of straight line segments and portions of free 
boundary, follows. A new representation of a Bergman 
type integral operator, whose definitive functions satisfy 
simple recursive relations, is introduced. Finally, suffi- 
cient conditions for the so-called stream function W to 
have singularities of a certain type are then formulated. 

46 pages. $1.00. Mic 55-582 


SOME PROBLEMS OF POINT ESTIMATION 
IN STOCHASTIC DIFFERENCE EQUATIONS 


(Publication No. 13,354) 


John Spencer White, Ph.D. 
University of Minnesota, 1955 


In the analysis of discrete stochastic processes it is 
frequently assumed that the random variables of the 
process are connected by an auto-regressive stochastic 
difference equation. The simplest of these is the first 
order auto-regressive equation 


X;= @X,_, + Uy 


t-1 
where the x;’s are the random variables of the observed 
process, the u;’S are a sequence of independent, identically 
distributed random variables (errors), and a is a real 





number. The distribution of the process (xt) is then deter- 
mined by the distribution of ut plus an initial condition. 

The two initial conditions to be considered here are: 

a) the (x,) process is a stationary stochastic process, and 
b) x, is a known constant, to simplify the analysis this con- 
stant will be assumed to be zero. It is also assumed that 
the distribution of the ‘errors’ u; is Gaussian. The para- 
meters of the process are then a, and the mean and vari- 
ance of u,. 

For the stationary model a), assuming that the mean of 
u; is zero, maximum likelihood estimators are found for a 
and o”, the variance of ut. The maximum likelihood esti- 
mator is shown to be a unique root of a cubic equation. 
Various small sample estimators for a are considered for 
samples of size two and three. 

For the fixed-variate model b), assuming again that the 
mean of u; is zero, maximum likelihood estimators for a 
and o”? are found. The likelihood ratio for testing hypothe- 
ses concerning @ is considered and its asymptotic distri- 
bution is shown to be a Chi-squared distribution with one 
degree of freedom. Using a quadratic weight function and 
a Gaussian a priori distribution for a, a family of Bayes 
solutions is found. A certain limit of these Bayes solu- 
tions is shown to be the maximum likelihood estimator for 
a. The Bayes risk is explicitly evaluated for samples of 
size three. Several other small sample estimators are 
also considered. A series expansion is obtained for the 
quadratic risk function E( @ - a)’, where @ is the maxi- 
mum likelihood estimator for a. 

If the mean of ut is not assumed to be zero and if a is 
known, minimax estimators for this mean are explicitly 
given for both models a) and b). It is also proved that 
these minimax estimators are admissible. 

154 pages. $1.93. Mic 55-583 
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THE USE OF ION EXCHANGE RESINS AS CARRIERS 
FOR MEDICATION IN OINTMENTS 


(Publication No. 13,920) 


William Carl Fiedler, Ph.D. 
Purdue University, 1955 


Major Professor: Glen J. Sperandio 


The general objective of this problem was to study, in 
vitro, the exchange of medicinal compounds adsorbed on 
ion exchange resins incorporated in ointment bases with 
electrolyte solutions approximating the body fluids. Such 
an exchange should result in effective drug levels being 
rapidly attained, and a controlled release of the medica- 
ment at these levels. Two antibacterial drugs were 
studied, neomycin and sulfadiazine. 

A method was developed for testing the activity of ion 
exchangers incorporated into various types of ointment 
bases. The rates of exchange of hydrogen ion from the in- 
corporated resins through dialysis membranes into 





buffered alkaline solutions were followed by pH measure- 
ments of the exchange solutions at definite time intervals. 
Tests with representative ointments showed that the 
greasy, absorption, and water-in-oil emulsion bases ef- 
fectively blocked exchange. Erratic results were obtained 
with water-miscible bases, while oil-in-water emulsion 
bases were best. Extensive formulation trials resulted in 
the development of two stable, acceptable ointments show- 
ing good exchange, an oil-in-water hydrophilic ointment 
with 4 per cent pectin, and a Veegum base, both containing 
40 per cent hydrated ion exchange resin. 

Column exchange studies were made with Amberlite 
XE-64 powdered resin for the adsorption of neomycin, and 
Amberlite XE-69 powdered resin for the adsorption of 
sulfadiazine. The XE-64 exhibited a high capacity for neo- 
mycin, but since the adsorption of sulfadiazine on XE-69 
was low, exchange studies were made with Amberlite IRA- 
400 anion resin, which proved to have a high capacity for 
the drug. This was the resin used for the sulfadiazine 
ointments in subsequent work. 

The diffusion of drugs into serum from both resin and 
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control ointments contained in dialysis cups was measured. 


An effective exchange of resin-adsorbed medicaments with 
the electrolytes of blood serum was shown to take place, 
the ion exchange resin ointments being superior to the 
plain ointments in the release of medication. 

Bacteriological testing of all of the ointments was car- 
ried out with a modified agar plate method using Micro- 
coccus pyogenes var. aureus as the test organism. Daily 
transferals of the ointment samples to fresh agar were 
made in order to demonstrate the comparative rates of 
prolonged drug release from the various bases. The in- 
oculated agar was prepared with an electrolyte concen- 
tration approximating that of plasma in order to provide 
ions for exchange with the resin ointments. The results 
showed that with both the neomycin and sulfadiazine 
preparations, the bases containing resin-adsorbed drugs 
exhibited a greater antibacterial action and more pro- 
longed activity than did the corresponding bases containing 
the free drugs. 

The results of the entire study showed that ointments 
containing drugs adsorbed on ion exchange resins are 
capable of releasing these drugs at effective levels over 
prolonged periods of time under certain conditions. 

111 pages. $1.39. Mic 55-584 











AN EVALUATION OF METHODS OF TESTING THE 
DISINTEGRATION OF ENTERIC COATED TABLETS 


(Publication No. 13,950) 


Jean-Raymond Soucy, Ph.D. 
Purdue University, 1955 


Major Professors: Drs.H.G. DeKay and Glen J.Sperandio 


The purpose of this work was to evaluate the present 
procedures for measuring the disintegration time of en- 
teric coated tablets and to establish if possible an im- 
proved standard by which commercial enteric coatings 
could be tested. 

Five different commercial enteric coated ammonium 
chloride tablets were tested with the proposed United 
States Pharmacopeia* XV procedure for measuring the 
disintegration of enteric coated tablets. The action of 13 
different simulated gastric solutions and of actual hog’s 
gastric juice on the same enteric coated tablets was 
studied. The per cent of coating removed, the number of 
tablets dissolved, the pH, and the content of the various 
simulated gastric solutions were the criteria used to 
evaluate the test solutions. The differences in the action 
of the simulated gastric solutions on the tablets were not 
very great from solution to solution on the same tablets. 
The greater variations were in the action of the same juice 
on different tablets. Two simulated gastric solutions were 
chosen as the most acceptable of all the simulated gastric 
solutions tested. 

The action of 16 simulated intestinal solutions on the 
same enteric coated tablets was also studied. The im- 
portance of the pH and of various ingredients of the simu- 
lated intestinal solutions on the efficacy of these solutions 
was determined. It was found that the presence of ox bile 
extract in a simulated intestinal solution increased con- 
siderably the disintegrating power of this solution on the 





enteric coated tablets tested. The pH was also found to be 
a very important factor. As a result of the test, two simu- 
lated intestinal solutions were chosen. These solutions 
were combined in four different ways with the two simu- 
lated gastric solutions previously chosen. The enteric 
coated tablets used in the previous experiments were 
tested in these four combinations and also in the proposed 
U.S.P. XV solutions by a modification of the proposed 
U.S.P. XV test for enteric coated tablets. All four combi- 
nations were more effective on the enteric coated tablets 
tested than the proposed U.S.P. XV solutions, and one 
combination of solutions was chosen as the most acceptable. 
Additional tablets were tested in both the proposed U.S.P. 
XV solution and those solutions selected for their activity. 
The results previously obtained were corroborated. 

110 pages. $1.38. Mic 55-585 


*Henceforth referred to as U.S.P. 


SOME ASPECTS OF THE PHARMACOLOG*’ 
OF SUCCINYLCHOLINE IN THE HORSE AND COW 


(Publication No. 13,349) 


Clarence M. Stowe, Jr., Ph.D. 
University of Minnesota, 1955 


This study was directed toward investigating the 
pharmacology and possible clinical usefulness of succinyl- 
choline as a restraint measure in large animals. 

In the horse it was found that effective muscle relax- 
ation could be accomplished at doses of 0.15 mg/kg to 
0.2 mg/kg. This produced muscle relaxation lasting 2= to 
13 minutes, accompanied by a transient apnea of 5 to ai 
minutes. In cattle, the effective dose was approximately 
0.02 mg/kg; doses of 0.04 mg/kg produced death by re- 
spiratory failure. It was supposed that the marked differ- 
ence in the dose-response relationship could be explained 
on the basis of the plasma cholinesterase levels of the two 
species. 

In vitro studies of the kinetics of specific and non- 
specific cholinesterases of horses and cattle showed that 
the latter enzyme, present in plasma, hydrolyzed both 
acetylcholine and succinylcholine in accordance with the 
Michaelis-Menton theorem. Specific cholinesterase of 
erythrocytes and tissues split acetylcholine, but not 
succinylcholine. Actually, the latter produced a competi- 
tive inhibition of acetylcholine hydrolysis by both cholin- 
esterases. Physostigmine was found to be a non- 
competitive inhibitor of acetylcholine hydrolysis. The 
relationship between velocity of enzymatic reactions and 
the concentrations of substrates and inhibitors was quanti- 
tated. Michaelis constants and inhibitor constants were 
calculated. 

On the basis of the competitive inhibition curves ob- 
tained, it was thought that blood levels of succinylcholine 
could be measured following injection of the drug. Blood 
samples were taken at regular intervals, and the cholin- 
esterases inhibited by cold temperatures. Following thaw- 
ing and suitable dilution of the samples, enzyme assays 
were performed. There was no decrease of enzyme activ- 
ity in samples taken before and after drug administration. 
Similar results were obtained when blood samples were 
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treated with trichloracetic acid, and the filtrates assayed 
for succinylcholine using the principle of competitive inhi- 
bition. Similarly, attempts at the chromatographic sepa- 
ration and identification of succinylcholine and its metabo- 
lites in blood samples were fruitless. 

Studies were made of the hydrolysis of succinylcholine 
by equine and bovine plasma. It was found that at low sub- 
strate concentrations, such as would be anticipated in vivo, 
the enzymatic hydrolysis of succinylcholine was 9.4 times 
more rapid in horses than in cattle. A differential equa- 
tion was developed relating change in drug concentration 
with time. Integration of this equation produced a loga- 
rithmic relationship between percent drug inactivation and 
time, from which it was possible to construct curves relat- 
ing estimated in vivo drug inactivation with time, for both 
species. 

From these curves it was possible to correlate percent 
drug inactivation with the time required for the two species 
to recover various motor functions. At approximately 20 
to 40% inactivation in both species, spontaneous respiration 





returned. In horses, this requires about ; to 25 minutes; 
in cattle, 12 to 25 minutes. Recovery of peripheral motor 
function in horses required 5 to 13 minutes; in cattle ap- 
proximately 60 to 100 minutes. The corresponding percent 
drug inactivation was 75 to 90%. Although neuromuscular 
function recovered at approximately the same degree of 
drug inactivation in the two species, the absolute differ- 
ences in recovery time can be explained on the basis of the 
relative amounts of non-specific cholinesterase present in 
the plasma of the two species. 

Electrocardiographic studies, conducted in horses, 
cattle and dogs, indicated that succinylcholine produced no 
serious effects on myocardial conduction unless a pro- 
longed apnea occurred. 

Succinylcholine was employed successfully as a pharma- 
cologic restraint measure in Several clinical cases in the 
horse. In cattle, and other domestic species, the drug 
would be unsafe to use without resorting to artificial 
respiration. 120 pages. $1.50. Mic 55-586 
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A STUDY OF KANT’S PHILOSOPHY OF HISTORY 
(Publication No. 13,374) 


Sidney Axinn, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Paul Schrecker 


The object of this study is to present those of Kant’s 
works that bear on the philosophy of history, and to ana- 
lyze the assumptions and conclusions of the position con- 
tained in them. 

Three of Kant’s *primitives” are specified in the sec- 
ond chapter: 1) a definition for degree of rationality, 

2) the distinction between the concepts of mankind and of 
individual man, and 3) the pragmatic aspect of Kant’s po- 
sition. The problem of defining rationality is considered 
at length, and a definition is formulated in terms of the 
degree of positive correlation of the probabilities of 
success of each of the means that an individual chooses. 
One of the distinctive features of Kant’s philosophy of his- 
tory is his choice of the human species rather than the 
conception of individual man as the subject for history. In 
this study the fallacies of Composition and Division are 
used as a basis for insisting on Kant’s distinction between 
man in the collective and in the distributive senses. 

Kant’s contributions to the philosophy of history are 
found principally in a series of essays that appeared as 
journal articles, and in his books on religion and on peace. 
This study points out a number of relationships between 
Kant’s work in this field and the work of Plato, Aristotle, 
Dewey, Marx, and Freud. The connections with Freud’s 
studies of *civilization” are often very close. 

In general, Kant’s position is this. History provides us 
with evidence for the assertion that Nature behaves as if it 
had the objective of producing a more and more rational 





organization of its parts. Humans are among its parts, and 
Nature takes as means towards its end the contradictory 
nature of humans. The nature of humans consists in the 
intention for contradictory objectives. Therefore, he con- 
cludes that while the human species is making progress 
toward a more moral society, human individuals are not 
and probably cannot make any progress toward personal 
morality. The source of respect and of self-respect for 
individuals lies in their “membership” in mankind. 

This study has an index, a bibliography, and an appendix 
on the English translations of the “Idea for a Universal 


History on a Cosmo-political Plan.” 
169 pages. $2.11. Mic 55-587 


PROLEGOMENA TO A THEORY OF RELATIONS 
(Publication No. 13,829) 


Panayot Krustev Butchvarov, Ph.D. 
University of Virginia, 1955 


The linguistic definition is to the analytic metaphysician 
what the hypothesis is to the natural scientist. A linguistic 
definition is a definition, such that the definiendum has no 
meaning of its own, but merely serves as a hypothetical 
unifier of the meaningful parts of the definiens which as a 
whole may or may not name an existent. 

Our linguistic definition of relation, which will serve as 
the basis of our analytic enquiry into relations, must be 
sufficiently general to do justice to the ordinary philosophic 
meaning of relation, Its generality requires that it be con- 
structed on the basis of a hypothetical situation, namely, 
that there are only two existents such that neither one of 
them is a relation, and that the definiendum be 
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characterized only negatively. Also we make the assump- 
tion that there are at least two existents neither one of 
which is a relation. 

The general linguistic definition of relation is as 
follows: Given two existents which can only be relata and 
not relations, A and B; a relation R which relates A and 
B, ARB, should have the following characteristics: I. Ris 
not identical with A. II. Ris not identical with B. 

III. ARB is not identical with (A and B). 

Our concern now, as analytic metaphysicians, is to 
determine whether the definiens-matrix of the above defi- 
nition (i.e., conditions I., II. and III.) as a whole names an 
existent. There is no sophisticated method to accomplish 
this: we must simply “look into the world” for such an ex- 
istent, guided by our linguistic definition. The last pre- 
liminary stage to this ‘looking into the world” is the test of 
the translatability of relational propositions in the im- 
perfect language into non-relational propositions in the 
perfect language. (A perfect language is a collection of 
entities in one-one correspondence with the world.) The 
test of translatability must be based on a theory of simples 
and composites, in so far as the latter provides the ground 
for the reducibility of complex propositions into simple 
ones. 

Simple existents are the “perceptual universals,” e.g., 
this particular shade of red. Composites are mere collec- 
tions of simples: this composite is these simples. We do 
not know whether there are existents which are neither 
simples nor composites. 

Given a relational proposition reducible to a propo- 
sition containing names only of simples, is it possible to 
translate it into an equivalent non-relational proposition ? 
This is the major question of our enquiry. Our answer to 
it is, yes. For instance, “this particular shade of red is 
darker than this particular shade of pink” is perfectly 
translatable into “this particular shade of red, this particu- 
lar shade of pink.” The latter proposition says everything 
that the former Says. 

If there are no relations among simples, there are no 
relations among composites, for a composite is a mere 
collection of simples. 

Relation-expressions are necessary only in an im- 
perfect language, in which names are ambiguous. There 
the relation-expression limits the ambiguity of the name to 
make meaning possible. 

The above conclusions, however, hold only for simples 
and composites. If there are a third kind of existents (per- 
haps, space and time), relations may hold between them or 
between them and simples or composites. There are good 
reasons to suspect that space and time are not such ex- 
istents. But our enquiry purposely abstracts from the 
problem of space and time. Another troublesome problem 
left unanswered is resemblance, which seems to hold 
among simples. 88 pages. $1.10. Mic 55-588 





BERTRAND RUSSELL’S SOCIAL PHILOSOPHY AND ITS 
RELATION TO LOGIC, ETHICS, AND SOCIOLOGY 


(Publication No. 13,369) 


John Joseph Neumaier, Ph.D. 
University of Minnesota, 1954 


This thesis deals primarily with Russell’s social phi- 
losophy. It deals secondarily with his ethics and sociology 
because of their direct relevance to his social philosophy, 
and it is concerned with his contributions to other areas of 
philosophy, in particular logic and epistemology, only in so 
far as they illuminate his thought on social matters. 

On one level, the writer’s examination of Russell’s 
social philosophy has to do with Russell’s analysis of the 
concepts and propositions which belong to or are assumed 
by various factual or normative social theories. On the 
other level, it has to do with his search for facts, probabili- 
ties and applicable rules to accomplish the ultimate ‘ends 
of life’ adopted by him. The former level involves social 
meta-ethics, meta-sociology, epistemology, general phi- 
losophy of science, etc. The latter involves social ethics, 
sociology, social casuistry, as well as such ‘applied social 
sciences as social work and advertising (propaganda).’ 

The thesis begins with a review of Russell’s conception 
of philosophy and philosophical method, a detailed analysis 
of Russell’s meta-ethical writings, and a shorter treatment 
of his Utilitarian views in ethics. 

A survey of his treatment of topics belonging to soci- 
ology reveals that Russell has little to say about method- 
ology in the social sciences, except to condemn a too nar- 
rowly conceived behaviorist approach, and that he is far 
more interested in sweeping generalizations and in matters 
of theory than in empirical sociology. His sociology must 
be characterized as rather unsophisticated, bordering on 
‘common sense generalizations’ at one pole and academic 
sociology on the other. He shows little acquaintance with 
the major modern writers in the field. Two related soci- 
Ological issues which loom prominently in Russell’s soci- 
ological and meta-sociological inquiries are examined in 
detail under the headings: (1) “Laws of Social Behavior,” 
and (2) “The Social Significance of Great Men.” These 
topics are analysed in some detail. 

The three central concepts in Russell’s social philoso- 
phy are Power, the State, and Freedom. Russell’s avowed 
aim is to show that ‘power’ is the most important concept 
in the social sciences. The inadequacies of Russell’s dis- 
cussions along these lines are too numerous to be sum- 
marized concisely. They range from an obviously unsatis- 
factory definition of social power to several ambiguities, if 
not confusions, concerning various relationships of social 
power to individuals, groups, and laws of tendency. Russell 
regards the state as the most powerful modern organiza- 
tion, and in this connection his constructive analysis of the 
state and its functions, as well as his criticism of various 
historical theories of the state, are surveyed. 

After an examination of Russell’s sociological and meta- 
sociological discussions of the above mentioned and related 
concepts, the writer has attempted to gather from Russell’s 
numerous works what he conceives to be the major social 
problems pertaining to power, the state, and freedom, his 
ethical assumptions in this connection, and, finally, how he 
proposes to cope with these problems. From the point of 
view of social engineering, Russell’s chief aim is to con- 
struct a program of social reform which would reconcile 
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authority and freedom (the latter being his supreme socio- 
ethical value). While he advocates socialism, mainly as 
an adjustment to modern industrial production, he believes 
that the danger of totalitarianism exists regardless of 
economic organization. Thus, Russell’s critique of Marx- 
ism shows sympathy with Marx’s aim of economic justice, 
but rejects what Russell regards its Utopian aspects, its 





totalitarian methods, and its underlying meta-physical 
fallacies. Russell himself proposes a form of ‘democratic 
socialism’ based on a theory of checks and balances, hop- 
ing that this would achieve a ‘proper’ balance between au- 
thority and security on the one hand, and the freedom of 
individuals on the other. 

421 pages. $5.26. Mic 55-589 
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DIFFUSION; CRYSTAL GROWTH AND EVAPORATION 
(Publication No. 13,841) 


Melvin Mordecai Levine, Ph.D. 
University of Virginia, 1955 


The rates of growth (and evaporation or solution) of 
crystal surfaces are calculated for low and high super- 
saturations (or undersaturations) of vapor and solution 
over the crystal surface. 

The shapes and rates of advance of growth and evapo- 
ration spirals around screw dislocations are calculated for 
low super- (or under-)saturations, and it is seen that there 
is a critical undersaturation for which there is no steady 
state evaporation spiral. 

This critical undersaturation is taken to correspond 
with the condition for formation of etch pits at dislocations 
(edge or screw) meeting the crystal surface, and the rate 
of advance of an etch pit is calculated on the basis of nu- 
cleation theory. 

The diffusion fields around growing (and evaporating or 
dissolving) crystals are investigated both in the two di- 
mensional case of steps which are continuous line sinks 
(or sources), and the three dimensional case of kinks on a 
step which are point sinks (or sources) for vapor and for 
solution above the crystal surface. Motion of the steps 
and kinks is neglected. Rates of growth are found in 
terms of supersaturation (or undersaturation) and various 
diffusion parameters including the activation energy of 
evaporation from surface to vapor or solution and from 
step to surface, as well as the various diffusion constants. 

44 pages. $1.00. Mic 55-590 


MICROWAVE-OPTICAL INVESTIGATION OF 
THE 3°P FINE STRUCTURE IN HELIUM 


(Publication No. 13,272) 


Theodore Harold Maiman, Ph.D. 
Stanford University, 1955 


The accuracy of a purely optical method in the meas- 
urement of atomic fine structure is limited by practical 
resolution of optical instruments and also by Doppler 
broadening. For the case of radiation from decay of 3°Pj; 





levels in helium this width is about 5000 Mc/sec at 300°K. 
A microwave-optical method for the same measurement is 
inherently capable of much higher accuracy because it 
measures the energy difference directly and avoids Doppler 
broadening. The limitations in the present method are 
natural line width, which for helium 3°P; levels is approxi- 
mately 3 Mc/sec, and experimental signal-to-noise ratio. 
The latest optical measurement! of the separations 3°P, - 
3°P, gives a value of 750 + 250 Mc/sec. We find this sepa- 
ration to be 658.0 ¢ 1.0 Mc/sec. 

The method used here employs a mono-energetic beam 
of 35 volt electrons to excite helium atoms at a pressure of 
3 x 10> mm of mercury. The excited atoms in 3°Py states 
decay in 0.1 psec. to the 2°S, level. The magnetic sub- 
levels of 3°P; are unequally excited and so the optical radi- 
ation (3889A) is anisotropic and partially polarized with re- 
spect to the incident electron beam. The excited atoms are 
subjected to rf power of a frequency which corresponds 
to the difference in energy between levels. The resulting 
magnetic dipole transitions tend to equalize some of the 
magnetic sub-level populations and produce a change in the 
spatial orientation and polarization pattern of the optical 
radiation. The 3889A radiation is observed at right angles 
to the electron beam either directly or though a polari- 
zation analyzer by a photo-multiplier tube. In this manner 
changes in intensity or polarization which occur in an rf 
field are apparent as a change in the photo-multiplier cur- 
rent. 

Practical considerations in the operation of the appa- 
ratus make it desirable to perform the experiment in a 
magnetic field. The observed resonant frequencies are 
corrected for Zeeman effect to give the field free sepa- 
ration. 75 pages. $1.00. Mic 55-591 


1. J. Brochard, R. Chabbal, H, Chantrel, and P. Jac- 
quinot, J. Phys. Radium 13, 433 (1952). 


THE DESIGN, CONSTRUCTION, AND TESTING OF A 
MOLECULAR BEAM SYSTEM FOR THE STUDY 
OF SURFACE SCATTERING 


(Publication No. 13,847) 
Kenneth Pearce, Ph.D. 
University of Virginia, 1955 


Determinations of the viscous drag on a rotating cylin 
der indicated the need for a direct measurement of the 
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reflection parameter, or the probability that a gas mole- 
cule, after striking a solid surface, is diffusely reflected. 
To accomplish this, a molecular beam apparatus was con- 
structed and tested to study the scattering of gas mole- 
cules from various surfaces. The apparatus was designed 
to permit a beam of molecules to strike the surface at all 
possible angles of incidence, and a movable detector was 
so mounted as to measure the scattered molecules issuing 
from the surface in any specified direction. A Stern- 
Pirani type of detector was adopted to measure the in- 
tensity of the molecular beam and the intensity due to the 
scattered molecules. 

Initial tests of the apparatus indicated the need of 
further modification of the apparatus, primarily due to in- 
sufficient beam intensity. The necessary modifications 
were undertaken, the final result being a stable and in- 
tense molecular beam. Additional modifications of the 
apparatus proved necessary in order to detect scattered 
molecules. The signal output of the apparatus due to 
scattered molecules was weak, but showed some corre- 
spondence to the predicted cosine distribution, the greatest 
single source of error in the measurements due to the 
rotary seal employed by the scan mechanism. Improper 
functioning of this seal caused fluctuations in the detector 
output signal. An outline of future work has been pro- 
posed, the major points being modification of the Stern- 
Pirani detector and the rotary vacuum seal. Completion of 
this program is expected to yield more accurate scatter- 
ing measurements. 61 pages. $1.00. Mic 55-592 


EXPERIMENTALLY DETERMINED CONFIGURATION 
COORDINATE CURVES FOR F-CENTERS IN ALKALI 
HALIDE CRYSTALS 


(Publication No. 13,551) 


George Albert Russell, Ph.D. 
University of Illinois, 1955 


The peak positions and widths at half maximum of the 
F-center absorption bands have been determined for KCl, 
KBr, KI, NaCl, and LiF over a range of temperatures from 
4°K to 300°K. From an analysis of the variation of width 
of the bands with temperature it is shown that the vibra- 
tional frequency of the ions which interact with the F- 
center and cause the broadening is not that of the longi- 
tudinal optical waves as proposed by Huang and Rhys and 
by Meyer. Instead of long range interactions with the lat- 
tice, it is suggested that short range interactions of the F- 
center with its neighboring ions are of paramount im- 
portance as has been shown to be the case for KC1:Tl. The 
optical properties may then be described by configurational 
coordinate curves in which the total energy of the system 
is given as a function of the distance between the center 
and its nearest neighbors. Methods of determining these 
curves quantitatively from absorption data above have 
been investigated and have been found to be of insufficient 
sensitivity in this case. However, it was found possible to 
obtain these curves using data of Botden, van Doorn, and 
Haven on the peak position of the F-center emission bands 
as well as data on the absorption bands. The width of the 
F-center emission bands was computed from these curves 
and was found to be in agreement with experiment. These 





F-center configuration coordinate curves show an inter- 
section of the ground and excited state curves at a point on 
the excited state curve which is lower in energy than the 
point to which a transition is made in absorption. It has 
been proposed that such a condition would lead to low lumi- 
nescence efficiency. After the center has been raised to 
its excited state by the absorption of light, it is many vi- 
brational levels above the minimum of the excited state. 
Many vibrations of the center are then necessary before 
this energy can be transmitted to the lattice. During these 
vibrations the center will be in the vicinity of the point of 
intersection of the ground and excited states and under 
these conditions a transition to the ground state may be 
made with little or no emission of energy and with high 
probability. Thus only a small fraction of the excited 
centers would reach an equilibrium in the excited state 
from which normal luminescent emission would be ex- 
pected. On the basis of this mechanism and the experi- 
mentally derived configuration coordinate curves for the F- 
center, it is possible to understand the previously unex- 
plained low luminescence efficiency of the F-center as 
found by Klick and by Botden, van Doorn, and Haven. 

76 pages. $1.00. Mic 55-593 


QUADRUPOLAR SPLITTING OF THE NUCLEAR 
RESONANCE LINES OF ALUMINUM IN SOME ALUMS 


(Publication No. 14,057) 


Warren George Segelken, Ph.D. 
Rutgers University, 1955 


The splitting by the electric quadrupole interaction of 
the nuclear magnetic dipole resonance line of aluminum in 
three sulfate alums (aluminum ammonium alum, aluminum 
potassium alum, and aluminum cesium alum) has been ob- 
served. The resonances were observed in a magnetic field 
of about 10,000 gauss using a radio frequency spectrometer 
of the Pound-Watkins type. 

The interaction between the nuclear electric quadrupole 
moment and the electrostatic field gradient displaces the 
magnetic dipole energy levels. Calculation of this dis- 
placement by first order perturbation theory yields five 
equally spaced absorption lines. Since the alum crystals 
belong to the cubic system, and since the magnetic field 
was applied in the plane of a cube face ((001) plane), the 
splitting of the lines follows a sin2 © law, where @ is the 
angle between the magnetic field and a cube edge ((100) di- 
rection). 

The three alums obey the sin2 O relation within experi- 
mental error, with the maximum splittings for the am- 
monium, potassium, and cesium salts being 33.5 ft 0.6, 
30.0 + 0.6, and 14.9 ¢ 0.6 kcps respectively. 

The ratio of the splittings in the ammonium and po- 
tassium salts is 1.12 + .04. This agrees with the value of 
1.12 + .07 obtained for the ratio of the splittings of the 
ground state from paramagnetic resonance experiments by 
Bagguley and Griffiths on the corresponding chrome alums. 
If one can assume from this fact that the potentials in the 
two types of alums (chrome and aluminum) are the same, a 
value for the effective quadrupole moment may be calcu- 
lated from the observed splitting in the aluminum alums 
and the paramagnetic data on the chrome alums. The 
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result of this calculation depends very strongly on the g- 
value for the chrome alums. A value of g = 1.98 gives a 
result for the quadrupole moment which agrees well with 
the value measured by the atomic beams method and 

roughly adjusted for the Foley-Sternheimer effect. This 
value of g is in accord with the somewhat inaccurate 

paramagnetic data. 52 pages. $1.00. Mic 55-594 


DETERMINATION OF MOLECULAR WEIGHT BY THE 
EQUILIBRIUM ULTRACENTRIFUGE METHOD 


(Publication No, 13,852) 


William Cornelius Simpson, Ph.D. 
University of Virginia, 1955 


For several years, work has been in progress in the 
University of Virginia Physics Laboratory, under the di- 
rection of Dr. J. W. Beams, toward the development of an 
electromagnetically supported ultracentrifuge which can be 
applied to the problem of molecular weight determination 
by the sedimentation equilibrium method.* This method is 
especially useful in the region of low molecular weights 
(300-5000 molecular weight units). The equipment used 
consists primarily of a twenty-nine pound steel rotor, spin- 
ning at speeds of 100 to 300 revolutions per second in an 
evacuated chamber. It has been found that with a vacuum 
of approximately 10°° mm Hg, the deceleration of the rotor 
is only about one revolution per second in ten to twelve 
hours. 

A dilute solution of the sample being studied is placed in 
a sector shaped cell contained in the rotor. The rotor is 
accelerated by means of an air turbine and allowed to coast 
until the rate of sedimentation and the rate of diffusion of 
molecules balance each other, thus establishing a condition 
of equilibrium. 

Measurements of concentration distribution within the 
cell are made from photographs of a changing interference 
pattern produced by the refractive index dependence on 
concentration. The molecular weight is calculated by use 
of the formula 


_ 2 RT In(C,/C)) ae 








“° (1 - Vp )u? (x? - x?) © 

R is the gas constant, T the absolute temperature, C, and 
C, the concentrations at radial distances x, and x, respec- 
tively, w the angular velocity, Vthe partial specific vol- 
ume of the solute and p the density of the solution. 

Some theoretical discussion of the problem is followed 
by a description of the apparatus and optical system em- 
ployed. A detailed discussion of the experimental pro- 
cedure is given and the final chapter presents the data and 
results obtained with this equipment to date. Satisfactory 
results have been obtained to three significant figures 
using substances ranging from sucrose in the low weight 
region to human serum albumin in the higher region. 

75 pages. $1.00. Mic 55-595 


*Beams, J. W., J. D. Ross, and J. F. Dillon, R.S.I., 
22, 77, (1951). 
**Svedberg, The and K. O. Pedersen, ©The Ultracentri- 
fuge" (Oxford Press, 1940). 





ROTATIONAL EXCITATION BY SLOW ELECTRONS 
(Publication No. 13,896) 


Stanley Stein, Ph.D. 
University of Pittsburgh, 1955 


This is a theoretical study of the probability of ro- 
tational excitation by slow electrons in nonpolar molecules. 
Previous calculations have resulted in small energy losses 
to rotational excitation, in disagreement with electron dif- 
fusion experiments, which indicate large energy losses in 
inelastic collisions. 

Cross sections for the excitation of molecular rotation 
by slow electrons are calculated in the Born approxi- 
mation. The effective interaction is shown to be that of the 
electronic charge with the molecular quadrupole field. The 
cross sections, proportional to the square of the molecular 
quadrupole moment, are on the order of one per cent of the 
elastic cross section. 

The results are applied to calculations of the average 
fractional energy loss per collision (A) in N, and H,, which 
are compared with recent measurements. The theoretical 
and experimental values are only qualitatively comparable. 
However, it can be concluded that losses as large as re- 
ported are consistent with theory. 

An experiment is suggested which may provide less 
ambiguous evidence of the importance of rotational exci- 
tation at low electron energies. If only elastic collisions 
occur, A= 2m/M. However, if rotational excitation is sig- 
nificant, the losses at energies in the neighborhood of the 
lowest excitation thresholds are sensitive to the rotational 
distribution in the gas at low temperatures. The experi- 
ment appears to be feasible in hydrogen. Theoretical plots 
are given of A versus electron energy, in ortho- and para- 
hydrogen, and deuterium at liquid air temperatures. 

Arguments are given in defense of the use of the Born 
approximation at low energies. It is shown that the accu- 
racy of the calculation improves with decreasing energy, 
and that this is a consequence of the long-range character 
of the quadrupole interaction. 

72 pages. $1.00. Mic 55-596 


TEMPERATURE EFFECTS IN THE 
ANNIHILATION OF POSITRONS 


(Publication No. 13,856) 


Robert Thomas Wagner, Ph.D. 
University of Virginia, 1955 


The variation with temperature in the long lived com- 
ponent of positron lifetime in several condensed materials 
was first observed by Graham and Bell.’ In order to ac- 
count for the long lived component, they postulated the ex- 
istence of a triplet state of positronium which was being 
converted to the singlet state. Several of the substances 
which exhibited the long lived component of positron life- 
time also showed a temperature dependence of this com- 
ponent on the temperature of the annihilation medium. This 
was particularly true in the case of teflon. Graham and 
Stewart’ investigated the three photon decay rate from posi- 
tron annihilation and observed that as the temperature was 
reduced, the number of three photon annihilations in teflon 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





PHYSICS 1877 





decreased, thus establishing a correlation between life- 
time and three gamma annihilations as a function of tem- 
perature. We have further investigated the effects of re- 
duced temperature on positron annihilation in several 
other substances which show a long lived component of 
positron lifetime. Among these were methyl alcohol, 
water, and glycerine, each containing a small amount of 
Na”*Cl in solution. 

The Na”“Cl (one mc) was first dissolved in 5 ml dis- 
tilled water, this aqueous solution later being evaporated 
to the salt residue and re-dissolved in methyl alcohol and 
glycerine for the determinations in these liquids. The 
active solution was placed in a small flask and submerged 
in the various refrigerants such as liquid helium, liquid 
nitrogen, solid CQ, in alcohol, and other freezing mixtures 
of ice and salt. NalI( Tl) scintillation counters were used 
as radiation detectors in conjunction with a fast triple co- 
incidence circuit for measuring two and threefold coinci- 
dences. Coplanar and non-coplanar threefold coincidences 
were taken, the difference being the number of threefold 
annihilations due to positrons annihilating in the various 
media. Care was exercised to maintain a constant mass 
of refrigerants around the sample for the various runs in 
order to retain the same absorptivity. The method of 
taking the data is carefully described together with 
methods of normalization involved. 

The results showed that after the source had become 
solid due to freezing the number of threefold coincidences 
decreased with decrease in temperature. Also, a sepa- 
rate determination on the annihilation of positrons (Zn*) in 
zinc showed no temperature dependence. Numerical data 
are listed, and graphs showing the temperature dependence 
are appended. 

A discussion follows in which factors affecting the 
probability for threefold annihilation are considered. Suf- 
ficient and significant experimental data are not available 
from these experiments to determine the nature of the 
long lived state nor about the mechanism of its 
destruction. 54 pages. $1.00. Mic 55-597 


1. R. E. Bell and R. L. Graham, Phys. Rev., 90, 644 
(1953). 
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A STUDY OF POLYCRYSTALLINE ALUMINUM AS A 
FUNCTION OF TEMPERATURE BY MEANS OF 
THE ULTRASONIC PULSE TECHNIQUE 


(Publication No. 12,682) 


Charles Zucker, Ph.D. 
Temple University, 1955 


This investigation was undertaken with two principal 
objectives, both involving the use of the ultrasonic pulse 
technique at high temperatures. The first aim was to de- 
velop a method of measuring the ultrasonic wave absorp- 
tion in metals, and the second objective was to measure 
the elastic constants of polycrystalline aluminum. The 
ultrasonic pulse technique consists of measuring the 
longitudinal and transverse velocities and the amplitudes 
of the pulses propagated in the medium. From these 





measurements one can obtain the absorption and the de- 
sired elastic constants. 

The electrical apparatus in this experiment was a modi- 
fied reflectoscope circuit used in conjunction with an 
oscilloscope. The lower end of the specimen is kept ina 
furnace while the upper end is held at room temperature by 
means of a cooling unit. The distance between pulses on 
the oscilloscope screen corresponds to the time necessary 
for the mechanical pulse to traverse twice the length of the 
Specimen. This time was obtained by taking a double ex- 
posure oscillogram. The oscillogram consists of a sine 
wave from a Calibrated signal generator superimposed 
upon the above-mentioned pulses. Since the upper end of 
the rod was kept at room temperature, a temperature 
gradient existed in the rod. Under these conditions it was 
impossible to obtain measurements at a constant tempera- 
ture. By cutting a groove in the lower end of the rod, the 
pulses travelling through the specimen are reflected from 
both the cut and the lower end of the rod. These multiple 
reflections resulted in separate pulses on the oscilloscope. 
Half the distance between pulses gave a direct measure of 
the time necessary to traverse the lower end of the rod. 
Since the lower end of the rod was at a constant tempera- 
ture, the above measurements gave a direct measure of 
the velocity as a function of temperature. 

The observed velocities exhibited a decrease with in- 
creasing temperature. The longitudinal and transverse 
velocity measurements differed at room temperature and 
375°C by 730 meters/sec. and 280 meters/sec. respec- 
tively. From these velocity measurements some of the 
more important elastic constants were computed. The C,, 
and C4 elastic constants were calculated and exhibited a 
linear decrease with increasing temperature having slopes 
of -6.73 10° dynes/cm?°C and -1.48 10° dynes/cm*°C re- 
spectively. The other calculated constants, Young’s modu- 
lus and the Debye temperature, also exhibited a linear de- 
crease. The respective slopes of these were -5.32 dynes/ 
cm?°C and -.126°K/°C. 

The second part of this experiment involved the meas- 
urement of the absorption constant as a function of temper- 
ature. To accomplish this, two geometrically identical 
specimens were cut. Two 5 MC quartz crystals were then 
attached to the rods. When the matchings were equal, and 
the electronic equipment remained at one setting, equal 
pulses were received from both rods. One of the rods was 
then cut without disturbing the crystal. Naturally, its 
pulses increased in size. From these different size pulses, 
received from the cut and uncut rods, the absorption was 
computed. As the rods were heated, the recorded value of 
the pulse heights gave a direct measure of the absorption 
as a function of temperature. This process essentially 
subtracts the contributions of the cooled upper portion of 
the rods and gives the absorption in twice the extra length 
of the longer rod. 

The measured absorption remained constant up to 175°C 
and 225°C for the shear and longitudinal waves respectively. 
They then experienced a sharp increase. This increase 
was attributed to the growth of the grains and the large 
number of dislocations within these grains. The specimens 
were also quenched at different temperatures and the re- 
sulting absorption measured. Using the data for aluminum 
given by Mason, the scattering part of this absorption 
showed a definite dependence on the cube of the grain size. 

103 pages. $1.29. Mic 55-598 
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PHYSICS, ELECTRONICS AND ELECTRICITY 


THE ELECTRICAL AND PHOTOELECTRICAL 
PROPERTIES OF ANTHRACENE SINGLE CRYSTALS 


(Publication No. 13,925) 


George Jason Goldsmith, Ph.D. 
Purdue University, 1955 


Major Professor: Karl Lark-Horovitz 


The electrical, photoelectrical, and optical properties 
of single crystals of anthracene have been studied in an 
effort to gain a better understanding of the conduction 
process in materials of this type. 

Anthracene has a room temperature resistivity which 
falls into the range of that of insulators, 10** ohm-cm. It 
shows an exponential dependence of resistivity on the re- 
ciprocal temperature, the slope corresponding to an 
energy of 0.81 eV. Evidence has been found for the pres- 
ence of persistent space charges in the dark and under il- 
lumination. The space charge associated with the photo- 
conductivity is localized in the vicinity of the illuminated 
region. 

The wavelength limit of the photocurrent corresponds 
to that of the optical absorption, and the activation energy 
derived from these measurements is 2.9 eV. The initial 
rise of the photocurrent after illumination is prompt, 
reaching its maximum value in about 35 microseconds 
under intense illumination. The field distribution in the 
interior of crystal under instantaneous illumination is 
relatively uniform but shows maxima near the electrodes. 

The photocurrent varies linearly with fields up to ap- 
plied fields of several hundred volts per centimeter and 
then rises more rapidly. No saturation of the photocurrent 
is found under any of the conditions observed. 

It is demonstrated that the photocurrent is carried 
predominantly by holes. 121 pages. $1.51. Mic 55-599 


ELECTRO-OPTICS AND PARAMAGNETIC RESONANCES 
IN BARIUM TITANATE SINGLE CRYSTALS 


(Publication No. 13,268) 


Arthur William Hornig, Ph.D. 
Stanford University, 1955 


Two completely different types of experiments have 
been carried out on single crystals of BaTiO,. Part I in- 
volved electro-optical effects in the paraelectric state: 
Part II involved paramagnetic resonance phenomena. 


Part I 


Small square crystals of BaTiO, with silver electrodes 
on two edges were used to measure the birefringence in- 
duced by an electric field as a function of frequency of the 
field, temperature, wavelength and dc bias. Measurements 
at 60 cycles, above T,, indicated the induced birefringence 
is proportional to the square of the polarisation. This is 
the same relation known to hold for the spontaneous polar- 
isation in the ferroelectric region. 

Measurements up to 200 kc indicate that the Kerr 








electro-optical constant, K, defined by An = KAE’, has a 
maximum just above T. with the value K = 0.3 (esu). This 
is about 10,000 times greater than that of nitrobenzene, 
which is commonly used in Kerr cells. 

Measurements on the conductance of crystals confirms 
the existence of high-frequency mechanical resonances. 

The increase in conductance at a resonance is enhanced by 
a dc bias. 

Electro-optical measurements at high-frequencies, 
utilising a dc bias with a small high-frequency signal super- 
posed, indicate maximal effects at frequencies of mechani- 
cal resonance. In this manner modulation of the light 
source at 23 mc was detected for an applied rf field of 10 
volts/cm. Electronics pick-up prevented higher frequency 
work; however, there was no evidence that the resonance 
should not extend perhaps to the microwave region. 


Part II 


A complex paramagnetic resonance spectrum has been 
observed in pre-polarised single crystals of BaTiO, at 
9.5 kmc. With its c-axis oriented at 90° to the dc magnetic 
field, Ho, a typical crystal has resonances at g values of 
approximately 11, 6, 3.5, 2.7, 2.4, 1.8 and 1.3. More fine 
structure is easily resolvable. Temperature runs on the 
four largest lines indicate all resonances approach g = 2 as 
Curie temperature is approached from below. Above Tc a 
single large resonance exists at g = 2. Whether the change 
at T. is continuous or not is not known because of the lossy 
nature of the samples at this temperature. 

It is hypothesized the resonances are due to contami- 
nation with paramagnetic ions such as Fett, Fet++t or 
Titt++, Experiments with different amounts of iron were 
inconclusive because of lack of accurate knowledge of the 
percent of iron present. 

Reduction of a crystal in H, darkened the crystal and 
removed all resonances. Re-oxidation restored the origi- 
nal state. This suggests Ti*tt+ was not responsible, since 
reduction should increase the Ti*+*+* concentration and in- 
crease the signal. 

Orientation experiments indicate the resonance spec- 
trum is sensitive to the angle between the c-axis and Ho. 
At 0° there exists a very large narrow signal at g = 2, 
about 10 gauss in width, with several small broad signals. 
A rotation of only several degrees from 0° produces a 
marked decrease in the amplitude of the signal and a shift 
from g = 2 to lower values. 

More experimental evidence is needed to enable definite 
conclusions to be drawn. Particularly, a spectroscopic 
analysis of the various crystals must be obtained to deter- 
mine absolutely percentages of iron present. Also, a tuna- 
ble cavity must be constructed to enable comparison of 
resonances at several frequencies. This will make it possi- 
ble to estimate the zero field splitting. 

115 pages. $1.44. Mic 55-600 
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PERTURBATION THEORY OF TRANSMISSION SYSTEMS 
(Publication No. 13,270) 


Gordon Stanley Kino, Ph.D. 
Stanford University, 1955 


The reciprocity theorem is used to derive the orthogo- 
nality properties of the modes of transmission systems 
that are either uniform or periodic in the z direction. 
Certain of the conditions are valid for modes that are not 
pure TE or TM, even when there is loss present, and there 
are several conductors passing through the cross-section. 
It is also shown that, in a lossless system, the propagation 
constants of the modes (or fundamental space harmonics) 
are pure real or pure imaginary and the corresponding 
power flows are pure imaginary or pure real. 

The perturbation of the modes of a uniform or periodic 
system by change in permittivity, permeability or the cur- 
rent at some point, is considered by making use of normal 
mode expansions derived from the orthogonality conditions. 
It is shown that the expansion derived by Pierce for pure 
TM modes is valid for the non-9-varying modes of a gen- 
eral circular system. A combination of Birdsall’s im- 
pedance matching method and the normal mode expansion 
is used to derive E*/8’P at any point of a uniform trans- 
mission system. The change in the propagation constant 
caused by the insertion of a dielectric rod or uniform con- 
ductor into a transmission system is also calculated, and 
it is shown how E’/ £’P may be determined from measure- 
ment of this effect. 

Pierce’s factors C and Q for a hollow electron beam 
inside a sheath helix are derived from the normal mode 
expansion and by a method known to be accurate; good 
agreement is obtained between the results. Fletcher’s 
derivation of these parameters is discussed, and it is 
shown that some of the assumptions made are not valid, so 
that the values of Q obtained are too low. The normal 
mode method is also used to estimate QC° for a sheath 
helix or tape helix surrounded by dielectric. It is demon- 
strated that the correct value of E*/ 8*P has been applied 
in the past to periodic systems, but the value of QC* in the 
presence of dielectric is somewhat lower than for the sys- 
tem with no dielectric. 

The completeness and convergence of the expansions 
for a sheath helix are checked by comparing with direct 
derivations of identical expansions from the field theory 
by Mittag-Leffler’s method. In all important cases the 
expansions are convergent but are complete for the 
shielded helix, only when certain fast and cut-off modes 
that do not appear in the unshielded helix system are taken 
into account. These modes form a continuum in IJ” in the 
so-called forbidden region of the unshielded sheath helix 
and may be included in the normal mode expansion in the 
form of an integral. Such an integral is shown to be valid 
for a simple parallel plate transmission system when one 
plate is removed to infinity. 

242 pages. $3.03. Mic 55-601 





A COMPARISON OF THE PREDICTED AND OBSERVED 
PERFORMANCE OF A BILLION- VOLT 
ELECTRON ACCELERATOR 


(Publication No. 13,273) 


Kenneth Brandt Mallory, Ph.D. 
Stanford University, 1955 


A linear electron accelerator designed to deliver 
billion-volt electrons has been constructed at Stanford. It 
consists of twenty-one independent accelerating sections 
in series, each acting as injector for the next. Each sec- 
tion is driven by a pulsed klystron amplifier which delivers 
10 to 20 Mw peak power. The master oscillator is a 1-Mw 
magnetron operating at 2857 Mc. The accelerator is the 
third of a series of linear accelerators built by Stanford, 
and has been successfully used for nuclear physics re- 
search at energies up to 625 Mev. It has been operating at 
reduced power input, and it is the purpose of this thesis to 
show that its actual operation is in accord with the theory 
which predicted a nominal peak energy of 1 Bev. 

The energy to be gained by an electron in one acceler- 
ating section can b2 computed from the power input and the 
effective shunt resistance of the section. It is shown that 
the effective shunt resistance can be determined directly 
from the r-f properties of the accelerator waveguide. Con- 
siderable attention is devoted to the measurement tech- 
niques developed for determining the r-f properties of a 
heavily loaded waveguide like the accelerator structure and 
for locating and identifying irregularities in the waveguide. 

The allowable limits of temperature of operation, fre- 
quency drift, frequency modulation and phase modulation 
are discussed. Methods of measuring and of reducing 
these phenomena are presented. The problem of maintain- 
ing the proper relative phase of twenty-one accelerating 
sections is considered in detail. The effective shunt im- 
pedance of each 10-ft section of the accelerator is found to 
be 111 x 10° ohms, after taking into account these operating 
conditions. 

The measurement of power and energy and the results 
of two careful determinations of the actual relation of 
energy output to power input in the accelerator are de- 
scribed. With thirteen klystrons in operation at an average 
effective power output of 5.3 Mw, the energy was found to 
be 297 15 Mev. With seventeen klystrons at 5.7 Mw, the 
energy was found to be 416 + 13 Mev. It is found that the 
predicted and observed energies agree to 3 per cent. 

Desirable modifications of the accelerator to produce 
more reliable operation are described briefly. 
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RADIOACTIVITY OF Sc 
(Publication No. 13,910) 


James Wilbert Blue, Ph.D. 
Purdue University, 1955 


Major Professor: Ernst Bleuler 


The study of the nuclide, Sc**, in this investigation, can 
be considered in two phases. The first consisted of a re- 
investigation of the decay scheme and a measurement of 
the positron branching. The second was a study of the 
continuous distribution of low energy electrons reported to 
accompany 4% of the positron decays (J. A. Bruner, Phys. 
Rev. 84, 282, 1951). Coincidence techniques were used to 
establish the origin of these electrons. 

An examination of the gamma-ray spectrum of Sc“ with 
a Nal scintillator indicated the existence of a previously 
unreported decay from the ground state of Sc“ to a level at 
2.58-Mev in Ca’. The cross-over gamma ray of 2.58-Mev 
occurs in 0.12% of the decays and an upper limit of 0.5% 
was Set for the intensity of the 1.42-Mev transition to the 
first excited state of Ca**. With the exception of this small 
fraction of decays to the 2.58-Mev level the accepted de- 
cay scheme of Sc“ was found to be correct. 

The positron spectrum was classified, from the ft 
value, to be allowed, for which the theory would predict the 
positron branching to be 0.94. Earlier measurements by 
other investigators had indicated the branching to be ap- 
proximately 0.5. This was remeasured by comparing the 
Nal pulse height spectra of Sc** and Na”. From the known 
positron branching of Na” the branching in Sc** was calcu- 
lated to be 0.90 + 0.05. To gain better accuracy in the 
branching measurement a second method, utilizing a mag- 
netic spectrometer to observe positron-gamma coinci- 
dences, was employed. The result, 0.93 + 0.02 is con- 
sidered to be in satisfactory agreement with the theory. - 

The continuous low energy electron spectrum of Na” 
was studied, since in the case of Sc™ the 270 kev con- 
version electrons, by energy loss and scattering, can ap- 
pear in the electron spectrum. A Na” source was prepared 
by vacuum evaporation onto a 0.6 mg/cm’ aluminum foil. 
The dependence on the backing thickness was studied by 
introducing additional foils. The spectra observed ap- 
peared to have two components. One was a constant por- 
tion, the intensity of which was independent of the backing 
thickness. The other was a portion that decreased with in- 
creased electron energy, with an intensity very dependent 
on the backing thickness. 

A vacuum evaporated Sc** source appeared to have a 
spectrum shape similar to that of the Na?*. However the 
intensity between 30 and 150 kev was about three times 
that of the intensity of Na’’, (1.4 + 0.1)%. This value for 
Sc** is only 1/3 the intensity reported by Bruner, indicat- 
ing that his interpretation of the origin of the electrons, 
that is, internal conversion of internal bremsstrahlung, 
cannot be correct. 

In an effort to determine the origin of the continuous 
electron spectrum coincidence measurements of the elec- 
trons with the positrons and nuclear gamma rays were 
made. The results are: 

1. (60 ¢ 9)% of the electrons are coincident with the 
positron and not coincident with the gamma ray 





2. (16 + 12)% of the electrons are coincident with the 
gamma ray and not coincident with the positrons 

3. (24 + 15)% of the electrons are coincident with both 
the gamma ray and positron. 
Therefore it is concluded that the electron spectrum arises 
primarily from scattering, 60% of the electrons produced by 
scattering of the gamma ray and 16% by scattering of the 
positron or the accompanying annihilation radiation. The 
remaining fraction, (24 + 15)%, or (0.34 + 0.22)% electrons 
per positron, could have been produced as Bruner sug- 
gested, but such an origin for this fraction has not been 
established. 131 pages. $1.64. Mic 55-603 


PHOTONEUTRON AND PHOTOFSSION 
CROSS-SEC TIONS 


(Publication No. 13,393) 


William Henry Hartley, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: William E, Stephens 


Photoneutron yields from 13 different elements covering 
a range of atomic number from 26 to 83 have been meas- 
ured using the 14.8 and 17.6 Mev gamma rays from the 
Li’(p,y)Be® reaction as a source of excitation. Photo- 
neutron cross-sections at 14.8 and 17.6 Mev were calcu- 
lated using these yields and the shapes of cross-section vs 
energy curves obtained from betatron experiments. Cross- 
sections for photofission of Th*** and U**® at 6 Mev were 
obtained from measured neutron yields. 

Eight boron trifluoride counters embedded in a paraffin 
cylinder served as neutron detectors, while the gamma rays 
were monitored by a 1-1/2” long x 1-1/2” diameter NalI(T1) 
crystal on a DuMont 6292 photomultiplier tube. The energy 
dependence of the neutron counter efficiency was measured 
using monoenergetic neutrons from several (d,n) reactions. 
Gamma monitor efficiencies were calculated and checked 
by two independent experimental measurements. 

The gamma-neutron cross-sections agree within the 
experimental errors with previous work using the 
Li'(p,y)Be*® gamma rays, though they are low compared to 
cross-sections given by betatron experiments in the medium 
element range. 

The cross-sections for photofission of Th’’” and U*® at 
6.1 Mev are: 

On, = 44 + 1.5 x 107’ cm’ 


0 8.7+ 3.0x 107’ cm” 


U 
105 pages. $1.31. Mic 55-604 


THE INDEPENDENT PARTICLE MODEL 
MASS SURFACE OF THE NUCLEUS 


(Publication No. 13,970) 
Kiuck Lee, Ph.D. 
The Florida State University, 1955 


Approximate eigenvalues are obtained for a spherical 
Square well with a sharp boundary and with various 
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exponentially diffuse boundaries. The techniques which 
have made the solution of the latter problem practical are 
a) a novel approximate treatment of the centrifugal force 
in the external region, b) the development of special 
mathematical tables and graphs for the simultaneous so- 
lution of complex transcendental and quadratic equations. 
Means for obtaining the eigenfunctions corresponding to 
these eigenvalues are also developed. 

The eigenvalues are then applied to the study of the 
mass surface according to the strict independent particle 
model of the nucleus. An analytic expression is first 
found which represents the sum of the energy eigenvalues 
for a finite spherical well rather accurately for the range 
of well parameters and occupancy numbers of interest in 
nuclear physics. Using this expression an analytic mass 
surface equation is derived which is quite similar to the 
semiempirical equation. With reasonable choices based on 
scattering and other data of the two available parameters 
in the IPM mass surface it is found that the volume energy 
is much too large and the symmetry energy is too small. 
The approximate eigenvalues for a spherical well with an 
exponentially diffuse boundary are then applied to the study 
of the IPM mass surface. Again an analytical expression 
is found which represents the energy sums quite well for 
various degrees of diffuseness. The use of a diffuse 
boundary improves the mass surface obtainable from a 
strict IPM alleviating both the volume and symmetry 
energy difficulties. 

When consideration is given to the possibility that the 
IPM potential may originate strictly from two body forces 
it is found by making appropriate corrections on the basis 
of the Hartree method that the volume energy then be- 
comes too small. It appears, however, that by using a ve- 
locity dependent potential such as arises in the recent 
work of Brueckner and Teller and Johnson the volume 
energy and symmetry energy difficulties might be removed 
simultaneously. 63 pages. $1.00. Mic 55-605 


PION PRODUCTION IN PROTON-PROTON COLLISIONS 
(Publication No. 13,513) 


Don Bernett Lichtenberg, Ph.D. 
University of Illinois, 1955 


The cutoff form the Yukawa theory is applied to the 
reaction P+ P>a*t+D. Using the Low-Wick formulation 
of field theory, an expression is obtained for the appropri- 
ate matrix element in terms of the wave functions of a 
physical deuteron and diproton. Approximations are made 
for these wave functions and the matrix element is evalu- 
ated. The resulting cross section agrees semi- 
quantitatively with that part of the observed cross section 
due to pions emitted in a p-state. 

33 pages. $1.00. Mic 55-606 





PHOTOPRODUCTION OF NEUTRAL MESONS 
FROM HYDROGEN 


(Publication No. 13,532) 


Frederick Eugene Mills, III, Ph.D. 
University of Illinois, 1955 


Neutral photomeson production has been investigated by 
bombarding liquid hydrogen with the brehmsstrahlung 
beam from the University of Illinois 340 Mev. betatron. 
The reaction was observed by detecting y-rays, which are 
the decay products of the mesons, in a scintillation counter 
telescope. The counting rate was measured at different 
maximum energies of the betatron between 140 Mev and 
250 Mev, and the y-ray cross section was derived from the 
data by the photon difference’ method. The y-ray cross 
section was measured at laboratory angles of 84° and 130°. 

The efficiency of the y-ray counter was calculated by a 
“Monte Carlo” method. By analysis of the meson decay 
process, the obServed y-ray cross section was related to 
the neutral meson differential cross section. The analysis 
showed that near threshold the y-ray cross section is es- 
sentially a measure of the neutral meson total cross 
section, and is insensitive to the angular dependence of the 
meson differential cross section. The laboratory angle of 
84° corresponds to a center of mass angle near 90, so 
there is negligible contribution from the asymmetric term 
to the 84° y-ray cross section. By comparing the y-ray 
cross section at 84° with that at 130°, we can estimate the 
asymmetric s-p interference term to be of the order of 
.3 » >/sterad at 130° laboratory angle, at a bombarding 
energy of 180 Mev. In estimating this interference term, it 
is assumed that the symmetric components are of the form 
2 + 3 sin’ 0, but the result is rather insensitive to this 
choice. 

The energy dependence of the total cross section, meas- 
ured from 150 Mev to 240 Mev bombarding energies, indi- 
cates that the process is predominantly a p wave phenome- 
non. With the aid of the meson theory of Chew’ and Low, 
the results can be compared directly with pion nucleon 
scattering by calculation of the p-wave phase shift 63, of 
the J = 3/2, I= 3/2 state. Using a value of the renormal- 
ized coupling constant j* = .081, the values of 6,3; as ob- 
tained from this experiment agree with those analyzed 
from meson-nucleon scattering data by Bethe and de 
Hoffman.” 141 pages. $1.76. Mic 55-607 
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PHOTODISINTEGRATION OF OXYGEN 
(Publication No. 13,418) 


Benjamin Joseph Patton, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: William E. Stephens 


Photoprotons from the irradiation of a gaseous oxygen 
target with 25 Mev bremsstrahlung from the University of 
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Pennsylvania betatron have been observed in nuclear 
emulsions. The plates were temperature developed and 
scanned, and the track data analyzed. Additional calibra- 
tion of the emulsions with monoenergetic protons from the 
Statitron using various (d,p) reactions is described. 

The energy and angular distribution of the photoprotons 
were determined as well as yield and cross section data. 

The interpretation of the proton energy spectrum indi- 
cates transitions to several excited states in N’” as well 
as to the ground state. The absorption spectrum for the 
photons exhibits a giant resonance shape in addition to 
some fine structure at slightly lower energies. It is con- 
cluded that these giant resonance states involve a mixture 
of single particle and compound nucleus characteristics. 

The total integrated cross section is compared with 
theoretical predictions. 91 pages. $1.14. Mic 55-608 


ELASTIC AND INELASTIC SCATTERING 
OF 10 MEV PROTONS FROM BERYLLIUM 


(Publication No. 13,344) 


Stanley Wheeler Rasmussen, Ph.D. 
University of Minnesota, 1955 


A study has been made of the reactions of 10 Mev pro- 
tons with Be®. The results, particularly those on elastic 
and inelastic scattering, were compared with various theo- 
retical predictions, with results obtained in similar 
studies on other light elements, and with results from 
Similar studies on beryllium which have been made at dif- 
ferent bombarding energies. In particular, the optical 
model of the nucleus makes definite predictions about the 
elastic scattering from neighboring elements at the same 
energy, which can be tested by comparing earlier data on 
the interaction of 10 Mev protons with carbon, nitrogen and 
oxygen with the present data on beryllium. Predictions 
about the variation in elastic scattering cross section with 
changes in bombarding energy have not been considered 
reliable, so that extension of earlier observations on 
beryllium to the presently available energy was warranted. 

An interpretation of (p,n) reactions by Austern, Butler 
and McManus has recently been applied to inelastic scat- 
tering of 10 Mev protons from carbon and magnesium, and 
to beryllium with 31 Mev protons. The results for Be at 
31 Mev are not consistent with the assignment of negative 
parity to the first excited state, which has been made on 
theoretical grounds and supported by another experiment. 
It was supposed that a study of inelastic scattering at 10 
Mev might clarify this discrepancy. 

Other nuclear reactions of Be’ have been considered 
briefly as an aid in understanding the general character of 
this nucleus, 

The 10 Mev protons were furnished by one section of 
the University of Minnesota Linear Accelerator. It is 
shown that the beam as collimated for the nuclear emulsion 
camera, used as a detector in these experiments, is 3/16” 
diameter, has an angular divergence of less than ? 12’ of 
arc, and an energy of 9.9+0.1 Mev. The energy spread of 
the beam is shown to be 40-75 kev (full width at half maxi- 
mum), The camera and associated equipment are de- 
scribed. Sources of error are considered in some detail, 
especially errors due to the presence of deuterons which 





have nearly the same range as the inelastically scattered 
protons. 

The results on elastic scattering exhibit maxima and 
minima like a diffraction pattern, as predicted by the opti- 
cal model. There are notable quantitative discrepancies, 
however, which reflect some inadequacy in the theory. In- 
elastic scattering cross sections show no sharp maxima as 
a function of scattering angle, but instead a general de- 
crease at back angles. No theory has been found adequate 
to explain the results quantitatively. The data are qualita- 
tively consistent, however, with an assignment of negative 
parity and spin 1/2, 3/2, or 5/2 for the first excited state 
of Be’. The angular variation of the (p,d) differential cross 
section is consistent with previously published work at 
other energies. 77 pages. $1.00. Mic 55-609 


PHOTOPION PRODUCTION IN 
HELIUM NEAR THRESHOLD 


(Publication No, 13,547) 


Robert Alan Reitz, Ph.D. 
University of Illinois, 1955 


Numerous experiments have been performed to study 
photopion production in the various elements. The simplest 
elements to consider are hydrogen and deuterium in which 
free nucleon pion production occurs. The next simplest 
element is helium which has four tightly bound nucleons. 

Two main features have been considered in this re- 
search. First, to establish the pion threshold in helium if 
possible and secondly, to compare, near threshold, the 
yields of pions at different energies and angles with those 
in the free nucleon case, namely, in hydrogen. 

In order to work near the threshold and be able to ob- 
serve both negative and positive pions, nuclear emulsions 
were used as detectors and a thin-walled container for 
liquid helium was used as the target. The source of photons 
was the University of Ilinois 300 Mev. betatron. 

Exposures of the nuclear emulsions were made with 
maximum bremsstrahlung energies of 182 Mev., 221 Mev., 
and 273 Mev. and at angles to the photon beam of 30°, 45°, 
75° and 150°. 

The emulsions were scanned for pion tracks with Leitz 
binocular microscopes. Measurements of range, ionization 
rates and the plural scattering along the track were used to 
determine the energy of the pion and, also, in the case of 
doubtful tracks to establish the identity of the particle. All 
pions which ended in the emulsion were classified as nega- 
tive or positive pions according to the nature of their end- 
ing. 

From an analysis of the stopped pions, the ratio of nega- 
tive to positive pions in helium, near threshold, was found 
to be 1.63 + 0.44. This result is in agreement with the ratio 
found in deuterium. 

A lower limit for the photopion production threshold in 
helium was found experimentally to be 180 Mev. since no 
pions were observed in emulsions exposed with a maximum 
bremsstrahlung energy of 182 Mev. On the basis of a kine- 
matical argument which includes internal nucleon motions 
and the Pauli exclusion principle a threshold can be calcu- 
lated for photopion production in helium and is approxi- 
mately 190 Mev. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





PHYSIOLOGY 


1883 





A direct comparison of the number of pions produced 
as a function of pion energy in helium and hydrogen was 
made for maximum photon energies of 221 Mev. and 273 
Mev. and at various angles to the photon beam. These 
computations were accomplished by assuming Schiff 
bremsstrahlung spectra and the known hydrogen cross- 
sections which were transformed to the laboratory refer- 
ence frame. Two facts are at once apparent from a com- 





parison of the helium and hydrogen pion spectra. The first 


is the spreading in pion energy due to the internal motions 
of the nucleons in helium and is of the order of 15 Mev. 
The second effect is the strong reduction of the cross- 
section in helium per nucleon with respect to that of a free 
nucleon and, at the same time, the pronounced angular 
asymmetry. The reduction in helium is less at backward 
angles, varying from approximately one-tenth at 30° to one- — 
quarter at 150 of the cross-section in hydrogen. 

66 pages. $1.00. Mic 55-610 
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A STUDY OF THE MITOTIC INHIBITOR 
IN THE STARFISH OVARY 


(Publication No. 13,378) 


Arnold Dunn, Ph.D. 
University of Pennsylvania, 1955 
Supervisor: L. V. Heilbrunn 

An antimitotic substance has been extracted from star- 
fish ovaries and its chemical and biological properties 
investigated. Ammonium sulfate fractionation and electro- 
phoresis studies indicate that the mitotic inhibitor is as- 
sociated with the globulin proteins of the cell. The 
substance is a protease inhibitor which is dependent upon 
sulfhydryl groups for its action. Evidence furnished by 
periodate oxidation of extracts of the globulin fraction show 
that the antimitotic substance must contain a polysaccharide 
in order to be biologically active. Although protein is 
absent, the dependence upon sulfhydryl groups for antipro- 
tease activity suggest that it might contain a small 
polypeptide. 

The antimitotic activity of the globulin fraction can be 
explained by considering its antiprotease properties. At 
fertilization, calcium is released from the cortex and ac- 
tivates a proteolytic enzyme. This enzyme acts upon the 
proteins of the cytoplasm causing changes in their colloidal 
properties which are reflected by viscosity changes within 
the egg. In addition, the action of the protease can produce 
free sulfhydryl groups and release the antimitotic inhibitor 
from combination with the globulin proteins of the cytoplasm, 
Free sulfhydryl groups can then activate the inhibitor re- 
sulting in the inactivation of the enzyme. It is probable 
that other proteases which take part in the cleavage process 
of the egg are controlled by similar mechanisms. 

Within the starfish ovary the mitotic inhibitor can con- 
trol the course of maturation divisions. Prevention of 
germinal vesicle breakdown in the immature egg by the 
mitotic inhibitor can be explained by its antiprotease acti- 
vity. Germinal vesicle breakdown is caused by the action 
of proteolytic enzymes. Inhibition of these enzymes by the 
mitotic inhibitor prevents breakdown of the germinal 
vesicle. 98 pages. $1.00. Mic 55-611 





THE NON-NEWTONIAN VISCOSITY OF 
THE PROTOPLASM OF PARAMECIUM 


(Publication No. 13,401) 


Edna Larson, Ph.D. 
University of Pennsylvania, 1955 





Supervisor: Dr. L. V. Heilbrunn 


Impetus for undertaking the present work was provided 
by the fact that wide differences in values of protoplasmic 
viscosity have been reported for Paramecium by two 
previous investigators. Fetter (1926), employing the cen- 
trifuge method in which paramecia were exposed to a 
centrifugal force of 709 g, calculated the protoplasmic 
viscosity to be 8000 centipoises. Brown (1940), however, 
repeating Fetter’s experiments, but employing a shearing 
force of only 67 g, found a maximum value of 50 centipoises. 
The present investigations represent an attempt to explain 
the divergent results on the basis that the protoplasmic 
viscosity of Paramecium, might possibly vary with the 
shearing force, and hence no longer conforms to the New- 
tonian concept of proportionality between stress and 
strain. 

In addition, experimental evidence with inanimate sus- 
pensions indicates that the Einstein equation for the vis- 
cosity of suspensions does not hold when the concentration 
of the disperse phase becomes great. The effect of particle 
interaction on the viscosity of such suspensions may mani- 
fest itself in various ways. The Newtonian behavior of the 
system is often destroyed, and two limiting conditions of 
non-Newtonian behavior, thixotropy, and dilatancy, often 
arise. 

In view of the fact that the protoplasm of the paramecium 
cell is a concentrated suspension of microscopic and sub- 
microscopic granules, it is of theoretical interest to know 
whether the property of anomalous viscosity exhibited by 
many concentrated model suspensions, may also be mani- 
fested by the protoplasm of this type of cell. 

Four species of Paramecium were used in the measure- 
ment of protoplasmic viscosity under varying shearing 
forces: P. multimicronucleatum, P. caudatum, P. aurelia, 
and P. trichium. In order to measure protoplasmic viscosity 
the centrifuge method based on a modification of Stokes’ 
law, was employed. In the experimental procedure the 
organisms were subjected to varying centrifugal forces - 
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25 g - 3144 g, and the velocity of food vacuole displacement 
through the protoplasm was determined for each of the 
forces. The value of the viscosity in response to each of 
the forces was then calculated from Stokes’ equation. 

The results clearly indicate that the protoplasmic sus- 
pension of all species of Paramecium investigated, shows 
a departure from the Newtonian concept of viscosity, i.e., 
coefficient of viscosity. This is evident from the fact that 
no one value of viscosity is obtained in response to the 
shearing forces to which the organisms are exposed, but 
that the apparent viscosity varies with the shearing force. 
Such an apparent viscosity characterizes the system as it 
exists at the time of measurement. In the larger species, 
P. multimicronucleatum and P. caudatum, the apparent 
protoplasmic viscosity increases with an increase in shear- 
ing force. In P. aurelia and P. trichium the apparent 
protoplasmic viscosity at first increases in response to an 
increase in shearing force, and then decreases with in- 
creasing rates of shear. 

A rheological analysis of the data indicates that the in- 
crease in apparent viscosity manifested by the protoplasm 
of the larger species in response to increasing centrifugal 
forces, is associated with the phenomenon of dilatancy. 

A theoretical consideration of the mechanism responsible 
for dilatancy leads to the conclusion that the decrease in 
apparent viscosity exhibited by the protoplasm of the 
smaller species at higher rates of shear is a destruction 
of the dilatant property initially manifested. When analyzed 
with respect to the results that are obtained with model 
suspensions, the results of the present investigations also 
illustrate the possibility of an anomalous viscosity arising 
solely through the interaction between the granules. These 
results are compatible with the idea of a true fluid state of 
the hyaline protoplasm alone. 

63 pages. $1.00. Mic 55-612 

















THE EFFECTS OF GONADAL, ADRENAL 
AND PITUITARY IMBALANCES ON THE 
SKIN OF THE BLACK RAT, WITH SPECIAL 
REFERENCE TO HAIR GROWTH 


(Publication No. 13,178) 


Melvin Paul Mohn, Ph.D. 
Brown University, 1955 


Hair growth has been investigated in adrenalectomized, 
gonadectomized, hypophysectomized, and intact male and 
female black rats. From each group, rats were also in- 
jected with cortisone, adrenocorticotropic hormone (ACTH), 
estradiol benzoate, or testosterone propionate. Spontaneous 
hair growth was followed in clipped areas, whereas induced 
growth was studied in follicles stimulated to activity by 
plucking their club hairs. Each animal was examined fre- 
quently for the extent of regrowth. Pieces of skin were 
removed at suitable intervals and prepared histologically. 

Hair growth, in the rat, is cyclic; i.e., hair follicles are 
alternately active and quiescent. Whether spontaneous or 
induced, growth of each hair normally requires about 26 
days. Growth then ceases and the follicles remain quiescent 
until activity is again initiated. Spontaneous activity starts 
periodically in the belly skin and spreads dorsally as a 
wave, whereas the follicles grow simultaneously in plucked 





areas. Concomitant with the hair growth cycle, there are 
cyclic changes in the epidermis and the sebaceous glands. 

Males have numerous large hair follicles, moderately 
thick epidermis and dermis, large sebaceous glands, and 
flakes of oxidized lipoid on their skins. Females do not 
show these features, and spontaneous growth waves tend to 
lag behind those of males. However, the cycle of growth in 
each follicle is the same in both sexes. 

One milligram daily of cortisone inhibits the initiation 
of spontaneous growth in intact rats; after an initial delay, 
growth in the plucked follicles is normal. No cumulative 
effect is found, nor do follicles become refractive to corti- 
sone. There is little change in the epidermis and the se- 
baceous glands. Injections of 0.25 mg ACTH have similar 
effects on hair growth. Treatment with 10 mg cortisone 
nearly prevents all hair growth; the epidermis and the 
sebaceous glands immediately enlarge after plucking and 
remain large throughout the experimental period, whereas 
they are small on the clipped side. Regardless of the dose 
of cortisone they have received, hair growth commences at 
once when treatments stop. 

After gonadectomy, the fur is intermediate between that 
of males and females. Spontaneous growth resembles that 
of normal males, and induced growth is normal. The epi- 
dermis and sebaceous glands enlarge after ovariectomy. 
Gonadectomized rats respond to cortisone as do intact rats. 
Treatment with 50 ug estradiol benzoate inhibits spontaneous 
growth, delays induced growth, lowers the rate of hair pro- 
duction and reduces the size of the epidermis and the 
sebaceous glands. After injections of 200 ug testosterone 
propionate, the pelage is coarser and the epidermis and 
sebaceous glands are enlarged. 

Adrenalectomy accelerates the initiation of spontaneous 
growth, but not the rate of growth. Induced growth is nor- 
mal, and the pelage is unaffected. The epidermis and the 
sebaceous glands, however, enlarge. Cortisone produces 
effects similar to those described for intact rats, and has 
no effect on the quality of the coat. ACTH is without effect 
in adrenalectomized animals. Estrogen tends to retard 
hair growth, but the effect is masked; the epidermis and the 
sebaceous glands are reduced in size, and the fur is soft 
and sparse. Testosterone elicits male features. 

Hypophysectomy accelerates spontaneous growth, but 
does not affect the rate of growth. Growth cycles initiated 
by plucking are normal. Cortisone inhibits all hair growth; 
the epidermis and the sebaceous glands enlarge after 
plucking and remain large, whereas they are small on the 
clipped side. ACTH inhibits spontaneous growth and delays 
induced growth, but the cycle of growth is normal. Estrogen 
retards the onset of spontaneous growth and delays induced 
growth; the epidermis and sebaceous glands are small. 
Testosterone has no effect on hair growth or on the quality 
of hair, but the epidermis and the sebaceous glands are 
larger. The pelage is infantile in all hypophysectomized 
animals. 107 pages. $1.34. Mic 55-613 
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AN EXPERIMENTAL STUDY OF 
MAGNETIC FACTORS POSSIBLY 
CONCERNED WITH BIRD NAVIGATION 


(Publication No. 13,277) 


James Ryan Neville, Ph.D. 
Stanford University, 1955 


Some of the more pertinent observations regarding the 
existence of true navigation in homing and migratory flights 
by birds have been presented. These observations are ac- 
companied by a review and an attempt at a critical evalua- 
tion of the more recent ideas regarding such navigational 
abilities in birds. 

The theoretical possibility of a system of homing based 
on magnetic resonance has been discussed from the phy- 
sical as well as the biological point of view. 

The hypothesis of a magneto-sensitivity in birds has 
been tested by the use of three different devices: 

1. A dark maze requiring the bird to walk in complete 
darkness from the center of the maze to a foodbox at the 
side of the maze, each side of the square maze having one 
foodbox. Comparison of percent correct first choices is 
made between the experimental situation in which the cor- 
rect box is ‘cued’ with a magnet and the control situation in 
which a brass object is used. 

2. A flying maze in which the birds were required to 
fly to one of two perches, the correct one being given by 
the magnet and resulting in a reward of food. The opposite 
or incorrect choice resulted in a mild shock and no food. 

3. A Skinner box in which the birds respond by pecking 
and are rewarded with grain for appropriate pecking 
behavior. 

The data obtained from each of these is presented and 
discussed together with the factors possibly affecting the 
appropriateness of each method. 

Reasons are given for the apparent inappropriateness 
of the flying maze and the Skinner box in the present ex- 
periments. Both these methods yielded negative results in 
testing the possibility of a magneto-sensitivity in pigeons. 

The dark maze was felt to be the most adequate means 
of testing the hypothesis under consideration. The results 
with this maze are shown to be indicative of a possible 
magneto-sensitivity but not conclusive enough to allow a 
definite decision one way or another. The probable reasons 
for the non-conclusive nature of the results are discussed, 
and several possibilities for further investigation are 
suggested by this discussion. 

145 pages. $1.81. Mic 55-614 





A STUDY OF THE CORRELATION 

BETWEEN MEMBRANE POTENTIAL 

CHANGES AND ION MOVEMENTS IN 

FIBERS OF THE FROG SARTORIUS 
MUSCLE 


(Publication No. 13,348) 


William Kay Stephenson, Ph.D. 
University of Minnesota, 1955 


Frog sartorius muscles were soaked in potassium-free 
saline solution for 11 to 18 hours at 4-6°C. During this 
time their fiber potassium concentrations dropped to about 
1/2 to 2/3 of normal and their fiber sodium increased 2 to 
3 times. Following transfer to 10 mM. KCl saline at room 
temperature (25°C.), the fibers accumulated within 50 min- 
utes (recovery period) an average of 31 mEq./liter fiber 
water potassium and extruded 31 mEq./liter fiber water 
sodium. The fiber chloride concentration remained essen- 
tially constant during recovery at about 50 mEq./liter fiber 
water. 

The 40 mV. membrane potential recorded in this study 
is not primarily a potassium diffusion potential as evidenced 
by the following three observations: (a) The membrane po- 
tential remained constant during recovery while the fiber 
potassium concentration increased by 50%. (b) For indi- 
vidual muscles, there was no correlation between the po- 
tential change during recovery and the amount of potassium 
accumulated. (c) Log fiber potassium plotted against the 
membrane potential did not give the straight line relation- 
ship predicted by the Nernst equation. 

At no time during recovery was the electrical membrane 
potential great enough to cause the net passive influx of 
potassium. Membrane potentials at the end of recovery 
plotted against log fiber potassium concentrations result 
in a line which has a negative slope, rather than a positive 
slope as predicted by the Nernst equation. These results 
lead to the conclusion that the accumulation of potassium 
is an energy utilizing process. 

Neither the membrane potential change during recovery 
nor the absolute magnitude of the membrane potential were 
correlated with the amount of sodium extruded. This in- 
dicates that the extrusion of sodium ions is not directly 
responsible for the establishment of the membrane potential. 

The results are taken to indicate that sodium extrusion 
and potassium accumulation are directly coupled, so that 
these ions move in a one for one exchange during recovery. 
This system is also concluded to operate in normal muscle 
in vivo where it maintains the observed ion distribution and 
membrane potential. 

The observed membrane potential of 40 mV. is shown 
not to be maintained by the distribution or movements of 
sodium, potassium, or chloride. It has therefore been 
concluded that this potential is maintained by a mechanism 
which is independent of these three ions. The membrane 
potential also exhibits a marked tendency to regulate to- 
ward 40 mV. during the recovery period. The magnitude 
of this regulatory change is greatest for those muscles 
whose average potentials are furthest from 40 mV. at the 
beginning of recovery. 64 pages. $1.00. Mic 55-615 
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POLITICAL SCIENCE, GENERAL conducted under long-established rules of procedure and 
conduct. On the other hand, judicial proceedings are cum- 
ANNEXATION IN VIRGINIA: THE USE bersome, expensive, and often excessively technical in 
OF THE JUDICIAL PROCESS FOR operation; the courts are ad hoc combinations which do not 
READJUSTING CITY-COUNTY BOUNDARIES acquire a continuing body of experience; and annexation 
ere involves factual and policy decisions on the administrations 
(Publication No. 15,826) of public affairs and governmental services in a complex 
Chester Ward Bain, Ph.D. structure from which questions of interest and values can 
University of Virginia, 1955 seldom be excluded. 
The chief shortcoming of the Virginia procedure con- 
The growth and development of areas just outside their cerns the limited sphere within which annexation courts 
boundaries is a problem faced by municipalities every- must operate. The proliferation of small, uneconomical 
where. In Virginia, the extension of municipal boundaries units of local government and the emergence of metropo- 
to accommodate such developments has, since 1904, been litan areas raise serious doubts as to the future utility of 
determined in a special judicial proceeding presided over courts in solving the problem of fringe area development. 
by judges from the State’s circuit and corporation courts. A more desirable arrangement would be the substitution 
This study examines the evolution of this procedure and of a local boundary commission having authority to make 
evaluates a half-century of experience in readjusting city- extensive readjustments in all local governmental units. 
county boundaries under a State-wide practice of city- Failing this, the judicial process should be retained, but 
county separation. should be strengthened by permitting more informal pro- 
Annexation courts must, by statute, determine the ceedings and a wider discretion in obtaining information 
“necessity for and expediency of” extending a municipality’s for each hearing. 455 pages. $5.69. Mic 55-616 
boundaries. No one decision has set forth exactly what is 
necessary to meet this requirement, but the courts have 
established in practice a consistent pattern of factors that 
are considered in each proceeding. These factors include 
the city’s need for additional territory, the “community of STATE LIQUOR MONOPOLIES IN THE 
interest” between the city and the adjacent fringe area, the UNITED STATES 
number and quality of the services provided by the city and i 
county and those needed by the fringe area, and the pros- (Publication No. 13,450) 
pective effects of annexation on the financial and govern- Twiley Wendell Barker, Jr., Ph.D. 
mental structures of the city and the county. Again, how- University of Dlinois, 1955 
ever, no rigid formulae or standards have been developed 
for these elements against which local conditions must be Liquor monopolies are an important public activity in 
measured and not found wanting before annexation is seventeen of the American states, including North Carolina 
granted. Instead, the courts have maintained a high degree where dispensaries are operated by counties and Wyoming 
of flexibility and discretion in deciding each proceeding. where the wholesaling of liquor, but not the retailing, is a 
The terms and conditions of annexation — the area to be state function. These enterprises constitute both an ex- 
annexed, the portion of county indebtedness to be assumed, tensive form of public business and a major system of 
and the compensation to be made for the county’s public liquor control and this study examines both aspects of the 
improvements annexed to the city and the loss of tax rev- undertakings with emphasis however upon the proprietary 
enues — are determined, however, under more definite aspect. In securing pertinent data, systematic use was 
standards. made of statutes, court reports, publications of adminis- 
The Virginia procedure has worked very favorably for tering boards and commissions — especially annual reports, 
cities. Out of sixty-six proceedings that were heard on regulations, and operating manuals — and other published 
their merits from 1904 through 1954, city boundaries were materials; and information concerning the proprietary 
extended on sixty-two occasions. Significant reasons for aspect of monopoly operations was obtained through ques- 
this success include the stability of the statute, the attitude tionnaires and personal interviews. 
of the courts toward this quasi-legislative function, and the In all of the monopoly states except Wyoming, the opera- 
popular respect for the judiciary. The real merit of the tion of retail package stores is the most important activity, 
Virginia system, however, is that an independent, outside though most of the monopolies embrace wholesale opera- 
agency, rather than one of the interested parties, makes tions as well. In addition to these state-operated package 
the final determination. outlets, most of the states have compromised with the 
No final answer can be given to the question as to monopoly principle by authorizing the licensing of private 
whether litigation in a court of law is the best method for operators to retail the lighter beverages such as beer and 
determining when municipal boundaries should be extended. wine, as well as the heavier beverages for on-premise 
Annexation courts are impartial, outside agencies; the is- consumption. 
sues are sharpened at the hearing; and the proceedings are 
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The extensive operations characteristic of state liquor 
monopolies are, for the most part, under the direction of 
plural boards and commissions, with members appointed 
by governors. More than half of these agencies have some 
kind of administrative officer responsible for day-to-day 
administration. Under this arrangement, the boards and 
commissions are enabled to devote most of their attention 
to regulatory activities, being concerned only with broad 
questions of policy in the proprietary sphere. In states 
where there is no single administrative officer, adminis- 
trative functions are performed by the commissioners as 
a group or apportioned among the individual commissioners. 
Operations in these states generally reveal the undesirable 
characteristics usually associated with plural administration. 

With the exception just noted, state liquor monopolies, in 
the performance of proprietary functions, adhere rather 
closely to established principles of business operations. 
Work is divided on a functional basis and there are clear 
lines of authority. Only in retail store procedure does one 
find wide variations from standard business practices, the 
most significant of these being prohibition of attractive ad- 
vertising displays and the use, in several states, of con- 
Sumer permits and purchase orders. Such practices are 
designed to reduce consumption, prohibit minors and inter- 
dicted persons, such as chronic alcoholics, from making 
purchases, and prevent favoritism in the retailing of 
particular brands. 

One of the most distinctive features of state liquor 
monopolies is their revenue-producing character. They 
completely overshadow all other state-operated businesses 
in this respect; and they produce a higher per capita rev- 
enue for state government than is produced in license 
states from license fees and taxes. 

As a liquor control device, the monopoly plan has 
several potential advantages over the private license sys- 
tem. It is designed to curtail excessive consumption by 
removing competitive private operators who, in a desire 
to increase profits, are constantly stimulating sales. Il- 
licit manufacturing and bootleg trade can be discouraged 
by keeping the price of legal liquor at a relatively low level. 
With emphasis placed on package outlets and strict regula- 
tion of by-the-drink establishments, the monopoly plan is 
designed to thwart the return of the pre- Prohibition saloon. 

In practice, state liquor monopolies have not fully uti- 
lized these advantages in fostering more effective control. 
The competitive private operator has not been completely 
eliminated and monopoly officials still place considerable 
emphasis on profits. The monopoly price-fixing weapon 
has not been put to effective use in stifling the bootleg trade. 
Selling at lower prices is one of the chief advantages of the 
bootlegger and at present little is being done to negate this 
advantage, monopoly prices being almost double those re- 
portedly charged for bootleg liquor. Furthermore, by-the- 
drink establishments are steadily multiplying and gradually 
assuming some of the features of the pre- Prohibition 
saloon. 

Despite its shortcomings, the monopoly plan appears to 
be as effective as any other control system in use. Indeed, 
statistics reveal that liquor consumption has been generally 
lower in monopoly states than in license states. This fact, 
however, has produced no great acclaim likely to lead to 
further extension of the monopoly system. 

275 pages. $3.44. Mic 55-617 





THE RELATIONSHIP OF THE STATE 
TO THE ECONOMIC SYSTEM IN 
GREEK POLITICAL THEORY: A STUDY 
IN GREEK POLITICAL THOUGHT 


(Publication No. 13,361) 


Robert Outhwaite Gibbon, Ph.D. 
University of Minnesota, 1954 


The purpose of this work is to state and to explain the 
ideas of the Greek political writers as they bear upon the 
relationship of the state to the economic system. 

In the selection of writers we have included represen- 
tatives from the major periods of classical Greek history. 
Homer and Hesiod represent pre-sixth century B. C. 
thought. Solon is included as a practical legislator in the 
sixth century B. C. Socrates, Plato and Aristotle repre- 
sent the zenith of Greek political philosophy. The Sophists 
are divided into the conservative and the radical schools 
with Protagoras typical of the former and Callicles typical 
of the latter. The Pythagoreans are briefly included be- 
cause of their possible influence on Plato. The Old Oli- 
garch, the Oeconomicus and Xenophon represent minor 
thought of the period. 

Hesiod and the radical Sophists represent the Greek 
writers who opposed state intervention in economic life. 
The major limitation on economic activity was natural 
justice. To Hesiod, natural justice was a limiting factor 
On man’s unsocial behavior. To Callicles, natural justice 
was the right of the strong to pursue their own pleasure. 
Both men believed that state intervention prevented the 
development and practice of natural justice since the state 
acted in the interest of the dominant economic group. 

Most of the Greek writers believed in state intervention 
in the economic system. It is possible to summarize their 
beliefs as follows: 

(1) The state is the primary and supreme agency for 
the promotion of the good life; therefore, the state may 
intervene to promote the good life. This position follows 
naturally from the organic conception of the state. The 
economic sphere is no different than any other phase of 
life; it must be regulated by the state to promote moral and 
ethical goodness. 

(2) Extreme differences in wealth constitutes the major 
source of disunity within a state. The Greeks offered three 
solutions to this problem: some form of communism, such 
as Plato’s system in the Republic; a system of private 
property with common use plus state regulation of the ex- 
tremes; and a system of private property with contributions 
to the individuals by the state. 

(3) The state must regulate economic activity to insure 
justice among its citizens. No specific and objective cri- 
teria were found to determine the extent of state 
regulation. 

(4) The Greeks assigned certain economic functions 
directly to the state. Reasons for such state activity in- 
cluded revenue, defense, health, general beautification and 
the development of friendliness. 

(5) Agriculture is the superior vocation. Aristotle and 
Plato assume that trade and commerce are unnatural and 
degrading occupations. Agriculture, based on slave labor, 
provided leisure time for politics and fostered goodness 
in men. 

(6) The crucial question is the relationship of economic 
power to political power. The Greeks recognized that this 
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relationship varied with the form of government. Plato and 
Aristotle believed that the key to good government and the 
good life was the determination of the right relationship 
between the two powers. Four solutions are suggested by 
the Greek writers: (a) complete divorcement of the two 
factors as provided in Plato’s Republic; (b) limitation of 
political rights to those citizens with a similar economic 
vocation and a reasonably equal income; (c) equalization of 
the citizens’ wealth as included in the utopian plans of 
Phaleas and Hippodamus; and (d) development of the stake- 
in-society theory in order to establish a workable balance. 
Solon, Plato and Aristotle make use of this technique. 

280 pages. $3.50. Mic 55-618 





LIBEL LAWS AND SOUTH CAROLINA 
NEWSPAPERS 


(Publication No. 13,628) 


Reid Hood Montgomery, Ph.D. 
New York University, 1955 


Chairman: Professor Alonzo F, Myers 


The purpose of this study is to trace the historical de- 
velopment of libel laws as applied to newspapers in South 
Carolina, and to examine critically the areas from which 
proposals for changes in the statutes have been or may be 
made. As a preliminary step to the study, an examination 
was made of the historical development of freedom of the 
press in South Carolina. 

Beginning with English common law as a basis, South 
Carolina began the development of its own libel law with 
the first court decision in 1791. The first newspaper case 
came in 1905 when the News and Courier was found to have 
libelled a white man by falsely identifying him as a Negro. 
Judge Townsend, in the celebrated Duncan v. Columbia 
Record case in 1925, set forth many of the common law 
libel rules in effect in South Carolina at the present time, 
including a definition of libel. 

Some of the statutes of libel enacted in South Carolina 
are those which protect the good name of a woman, which 
make the jury the judge of the law and the fact, which make 
truth a defense in a criminal libel case, which make libelous 
per se the publishing of the name of a raped female, and 
which protect the reputation of banks against false libelous 
statements. 

Proposals for new libel laws in South Carolina came 
from an examination of the statutes of other states, from 
bills introduced in the South Carolina Legislature, and from 
the writings of authors in the field of press law. 

Eight proposed statutes were submitted for examination 
in this study. They would define libel, fix the responsibility 
of editors and publishers of libelous matter, make liable for 
prosecution those persons who transmit false and libelous 
information to the press, punish the writers of anonymous 
articles which might or might not be libelous, establish the 
principle of privileged matter by statute and define privi- 
lege in South Carolina, enact the uniform single publication 
act prohibiting multiple suits for the same libel, prohibit 
the defamation of a group, and provide for a reduction of 
damages where a retraction andapology have been made for 
the alleged libelous article in a newspaper. 











Criteria for determining the merit of a proposed sta- 
tute came from a questionnaire submitted to professors of 
courses in law of the press in the then thirty-nine accred- 
ited schools of journalism in the United States. A good 
libel law, the professors’ replies indicated, should be con- 
stitutional, apply in principle to all media, allow free 
discussion and the right to speak the truth without malice 
but at the same time protect the individual from false and 
libelous statements, should not work to the advantage or 
disadvantage of any group, should not provide for any undue 
invasion of privacy, and should not permit any escape from 
any penalty for gross carelessness resulting in defamation. 

On the basis of these criteria, all of the proposed 
statutes except two were recommended for enactment into 
the laws of South Carolina. These two exceptions were 
those statutes which would make liable for prosecution 
those who defame a group and who publish anonymous 
articles. 256 pages. $3.20. Mic 55-619 


THE UNITED STATES COURT OF APPEALS 
FOR THE SEVENTH CIRCUIT, 1940-1950: 
A STUDY OF JUDICIAL RELATIONSHIPS 


(Publication No. 13,555) 


Robert Holt Salisbury, Jr., Ph.D. 
University of Dlinois, 1955 


In this study the attempt has been made to describe the 
structure and operation of a segment of the federal court 
system. In order to develop tools of analysis which were 
fruitful, concepts were formulated which indicated the 
kind of data to be examined and which led to hypotheses 
concerning the relationships between courts and between 
judicial and non-judicial activity. The basic conceptual 
framework used is one in which the activity of courts is 
regarded as a part of a continuous process of decision- 
making by the agencies of government and society. These 
agencies have the task of attempting to resolve the con- 
flicts which arise between various groups in the society 
which seek to achieve interests that are in some measure 
mutually exclusive. The courts, like other decision- 
makers, are presented with the competing demands of these 
groups, and in their decisions the courts give support to 
some at the expense of others. 

In examining the structure of the court system, the 
patterns of group interests to which the courts give sup- 
port may be described quantitatively by measuring the 
proportions of the appeals from lower courts which are 
reversed by higher courts. Reversal indicates a different 
choice by the court, giving support to different interest 
groups. The extent to which courts of appeals consistently 
make choices different from those of the district courts 
or the Supreme Court may be considered as a measure of 
the structure of the court system. 

Using this technique, it was found that in most relation- 
ships between courts, however the data were subdivided, 

a consistent proportion of appeals was reversed. Approxi- 
mately twenty-five percent of the appeals from district 
courts to courts of appeals, a somewhat smaller proportion 
of appeals from administrative agencies, and about sixty 
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percent of the appeals from courts of appeals to the Su- 
preme Court were reversed. These data show the long- 
term structure of interest representation in the federal 
courts, and the data tend to show that this structure is a 
stable one. 

Within long-term stabilities, however, were found sig- 
nificant variations in the numbers of decisions made and 
appealed. Particularly in administrative board-court re- 
lationships, the rate of appeal varied considerably depending 
on the board involved, and also from year to year for spe- 
cific boards. An extremely high proportion of the decisions 
of the Tax Court was appealed, and in the early years of the 
operation of the NLRB many of its decisions were carried 
to the courts. The second world war had a noticeable im- 
pact on judicial business as the rate of appeal declined in 
almost every relationship during this period. 

The average rate of appeal from district courts to courts 
of appeals was about two percent, and approximately five 
percent of the decisions of the appellate courts were ap- 
pealed to the Supreme Court. At each level of the judicial 
hierarchy, substantial differences in the frequency of re- 
versal and appeal were found, depending on whether civil, 
criminal, or bankruptcy cases were involved. Clear dif- 
ferences also appeared according to the geographical area 
in which the case arose. The factors determining what kind 
and how many disputes would occur in a given district were 
not entirely clear, but the highest rates of appeal were 
found in, or from, districts having a high density of popula- 
tion. The Seventh Court of Appeals tended to reverse most 
often the courts in districts having extremes, high or low, 
of manufacturing activity, population density, and 
Democratic vote. 

Although the study was experimental and cannot be said 
to have reached conclusive results, it is felt that to de- 
scribe judicial relationships in terms of the interests 
represented at successive levels of courts, to be measured 
by reversal and appeal percentages, leads to useful and 
significant findings which may be integrated into a more 
general description and analysis of the political process. 

218 pages. $2.73. Mic 55-620 


POLITICAL SCIENCE, INTERNATIONAL 
LAW AND RELATIONSHIP 


THE CALVO CLAUSE 
(Publication No. 13,360) 


Donald Richard Shea, Ph.D. 
University of Minnesota, 1953 


This study examines the validity of the Calvo Clause in 
contemporary international law. Attention is given to at- 
titudes of governments, courts and publicists. Emphasis is 
upon original source materials containing the diplomacy, 
jurisprudence and writings of publicists of the Americas, 
for the Calvo Clause controversy has been unique in this 
hemisphere, with the United States the leading opponent and 
Latin American countries the chief defenders of this con- 
cept. The validity of the Clause is analyzed against the 
background of growing integration of the world community 
and correlative developments in international law. 





The primary object of the Clause is to restrict, if not 
eliminate, diplomatic intervention by a government on be- 
half of its nationals resident abroad. The Clause in its 
extreme form, as a complete bar to interposition, has found 
little support outside Latin America, and, from evidence 
derived from the three chief law-determining agencies, 
must be considered void under the rules of international 
law now generally recognized. Rejection of complete va- 
lidity does not however, necessarily result in its complete 
invalidity, as most publicists contend. Recent decisions of 
international tribunals and declarations by a majority of 
governments tend to support the contention of the limited 
validity of the Calvo Clause. 

A realistic appraisal requires division of the decisional 
law into two groups, with the landmark decision in the 
North American Dredging Company of Texas case the deci- 
sive turning point. Investigation of decisional law prior to 
1926 fails to reveal a single case in which the Calvo Clause 
was accorded legally meaningful validity. However, in the 
Dredging case (a bad case that has become good law) the 
limited validity of the Clause was accepted, and, for the 
first time, the Clause became effective to bar a claim 
which would have been admissible in its absence. The rule 
formulated in this case, as interpreted and applied by sub- 
sequent international tribunals, is that the Calvo Clause 
commitment legally binds the individual in that he must 
seek redress for his grievances in local courts, but does 
not bind the government of the individual in case of an 
international delinquency amounting to denial of justice. 
This rule of limited validity emerges from recent inter- 
national arbitral jurisprudence, and, because most nations 
which have made official pronouncements have indicated 
apparent willingness to accept this rule, it has become the 
rule of law on the Calvo Clause. 

Although a large number of publicists contend that this 
rule of limited validity is actually meaningless and super- 
fluous, the impressive record of the Clause in recent law 
would indicate that it is far from meaningless. It has al- 
ready served to bar six recent international claims, and 
its logical implications, as suggested in the opinions of 
commissions that have applied it and in the statements of 
governments that have accepted it, might well serve in 
future adjudications to restrict materially diplomatic inter- 
poSition and presentation of claims to international tribu- 
nals. The Calvo Clause is still widely employed in con- 
tracts between aliens and Latin American states. 

Contemporary international law, therefore, recognizes 
the limited validity of the Clause. Full validity of the 
Clause can be achieved only through a change in the rules 
governing relations of states. Such a change might be ac- 
complished through the diplomacy of inter-American 
conferences, in which the Calvo principles of non-interven- 
tion and equality with nationals as the maximum to which 
aliens may aspire have made substantial progress over the 
past few decades, or through the gradual evolution of inter- 
national law to give recognition to the individual as a 
subject of that law. The direction of these developments 
is traced in some detail. 402 pages. $5.03. Mic 55-621 
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MANCHURIA AS A POLITICAL ENTITY: 
GOVERNMENT AND POLITICS OF A 
MAJOR REGION OF CHINA, INCLUDING 
ITS RELATIONS TO CHINA PROPER 


(Publication No. 13,370) 


Robert Burton Stauffer, Jr., Ph.D. 
University of Minnesota, 1954 


The problem of regionalism in China has long been 
recognized by Western scholars. One of the regions of 
China — Manchuria — has had a considerable literature 
built up around it. However, these past studies have been 
concerned not with Chinese regionalism as much as with 
the impact of foreign rivalries contending for control in the 
area. It is the purpose of this monograph to shift the em- 
phasis away from the workings of international relations in 
Manchuria to an analysis of the internal political forces at 
work there. In such an analysis it has been necessary to 
take into account the foreign elements at work, but the 
emphasis is on Manchurian adaptation to these outside 
forces, and on the political forms created locally. 

From the existing literature Manchuria seems to have 
had importance to the world because for several decades 
the focus of a multilateral Great Power struggle. Much 
has been learned about international relations through the 
study of the policies of the various interested nations 
working to gain control over Manchuria. Our purpose in 
this monograph is to show that Manchuria is an equally 
valuable region in which to study the problems of modern 
China through the period up to 1931, and after that date to 
study the processes used by one modern Power in setting up 
an industrial colony. Regionalism — in this case “Man- 
churianism” —is the thread running through this study. 
Any light that can be thrown on this subject should be of 
value in helping to understand modern China; the specific 
information uncovered concerning the nature of the Man- 
churian political scene following the Republican Revolution 
and preceding the establishment of Manchukuo should aid 
in filling out the information and analyses of that period of 
Chinese political history. 

This study of regionalism in China is restricted to the 
area known as Manchuria and further limited, in time, 
largely to the 20th century. The bases of Manchurian sep- 
arateness are analyzed, as are the counter forces working 
for integration into China proper. We believe the study 
throws considerable light on the processes leading to the 
emergence of regional warlordism in China, as well as on 
the actual politics and workings of government in Man- 
churia under Chang Tso-lin and Chang Hsueh-liang. Fur- 
ther, it shows how Manchurian regionalism was used — and 
changed and strengthened — by Japan during the Manchuku- 
oan period. Finally, the study shows how the Chinese 
Communists were able to utilize the structure of society 
created under Manchukuo to gain strength there, and, after 
victory in China, how they have used the region as a socio- 
political experiment station and as a control device over 
China proper. 627 pages. $7.84. Mic 55-622 





POLITICAL SCIENCE, 
PUBLIC ADMINISTRATION 


THE ADMINISTRATION OF WATER 
RESOURCE PROGRAMS IN CALIFORNIA 


(Publication No. 13,280) 


Benjamin Louis Olsen, Ph.D. 
Stanford University, 1955 


Water resource development is one of the most pressing 
and important problems currently confronting California. 
This is an examination of the development of California 
water resources from the administrative point of view. It 
is made in the light of certain principles of organization. 
These include unified control of the administrative hier- 
archy to insure satisfactory planning, direction, and co- 
ordination, and the principle that no one administrative 
head should supervise more immediate subordinates than 
can be dealt with effectively. Administrative integration 
and a readily manageable number of agencies are lacking 
in California water programs. They are divided between 
Federal, State, and local governments, and each level of 
government has a multitude of agencies in the field. 

Much has been done to develop the State’s water re- 
sources. The evidence indicates, however, that more 
should have been accomplished from the effort and ex- 
penditures to date. The divergence of current organiza- 
tional arrangements from the administrative principles 
referred to above has led to inefficiency, overlapping, 
duplication and conflict. The Federal and State experience 
in California indicates that an efficient water resource use 
program cannot be planned and executed in the absence of 
organizational integration. 

Standing in the path of progress are conflicting or un- 
resolved resource policies, weakness in Federal and 
State program planning, and inadequate administrative 
arrangements for joint endeavor. Treating resource prob- 
lems one at a time and dealing with issues in a piecemeal 
fashion is traditional with both State and Federal govern- 
ments. This has directed attention away from the concept 
of a single or unified public responsibility for water re- 
source programs. Program activities cannot be effectively 
planned when approached independently by the State and 
Federal governments, and conducted on each level by 
agencies whose activities are largely uncoordinated. The 
different agencies and approaches must not divert attention 
from the fact that accomplishments in the water resource 
field can be maximized only through full cooperation among 
governments and between governments and private 
enterprises. — 

Making effective use of California’s scarce water will 
involve sustained effort, and will require the constructive 
support of an enlightened public. No one type of program 
or agency organization can itself insure good administra- 
tion. A sound legislative foundation, competent personnel, 
adequate financing, the interest and support of the public, 
and proper program planning are among the several es- 
sentials of good administration which must be secured 
before efficient resource development can be achieved. 
Only through organizational integration and consolidation 
of programs under a readily manageable number of agen- 
cies can these elements of good administration contribute 
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fully to the realization of efficient and effective water 
resource development. 

While the problems are highly complex, the adminis- 
trative machinery created to cope with them is susceptible 
of improvement. The measures recommended in this dis- 
sertation would create an integrated administrative frame- 
work capable of bringing about the desired conditions of 
coordination, harmony, efficiency, and economy. 

The report is divided into four sections: Part I, the 
Introduction, including a statement of objectives; Part II, 





an Analysis of California water resource development, in- 
cluding a chapter on the nature and scope of the problem in 
California, and chapters describing Federal and State 
agencies and their programs; Part III, an Appraisal, cov- 
ering examples of agency duplication and conflict, consider- 
ation of administrative practices, and a study of efforts to 
solve administrative problems; Part IV, Conclusions, in- 
cluding a summary and recommendations. 

398 pages. $4.98. MicA 55-623 
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PSYCHOLOGY, GENERAL 
THE DEVELOPMENT AND VALIDATION 
OF A TEST OF CREATIVE ABILITY 


(Publication No. 13,927) 


Richard H. Harris, Ph.D. 
Purdue University, 1955 


Major Professor: C, H. Lawshe 


The purpose of the study was to develop and validate a 
test of creative ability which could be used in surveying the 
technical and supervisory personnel of an industrial con- 
cern. Results of the survey together with other information 
would be used to re-locate individuals in areas where their 
Special abilities could be used to the fullest extent. Test 
results would also be used in the process of placing new 
individuals in the company. 

The test was validated on 7 independent samples of 
persons including engineers, technical personnel, engineer- 
ing students, and hourly employes. Intercorrelations be- 
tween sub-parts and total score on the test were computed. 
The relationship between creativity test scores and other 
abilities, interests, and temperament traits was examined. 
Length of service, school from which graduate degree 
earned, and job performance ratings for engineers were 
also examined in relation to creativity test scores. 

An alternate form of the test was developed and tested 
for equivalence. Tables of norms were derived for the 
several scoring systems possible with the test. 

It can be concluded that the test is relatively indepen- 
dent of mental alertness and other abilities, and can mea- 
sure creative ability with sufficient validity to warrant its 
use on the broader objectives of surveying the engineering 
and supervisory personnel in the company. 

76 pages. $1.00. MicA 55-624 





AMERICAN FREEDOM AND THE 
VALUES OF YOUTH 


(Publication No. 13,930) 


Roy Edward Horton, Jr., Ph.D. 
Purdue University, 1955 


Major Professor: H. H. Remmers 


A seventy-two item questionnaire was administered to 
a nationwide sample of more than 15,000 high school youth 
in October, 1951. The questionnaire included a knowledge 
test and five attitude scales: belief in the Bill of Rights, 
general fascist ideology, acceptance of Marxian ideology, 
feelings of anti-communism, and chauvinistic patriotism. 

Analyses of the data were centered upon the attitudes 
and ideology of the high school senior. Purposes of the 
analyses were: to evaluate the adequacy of the attitude 
scales, to determine the relationships among the attitudes 
measured, and to investigate the correlates of the attitudes 
measured. 

Two independent, stratified-random samples of high 
school seniors were drawn from the total returns for anal- 
ysis. A sample of 300 was used for scale analysis; none 
of the measures met Guttman’s criteria for a unidimen- 
sional scale, although meeting the requirements for a 
“quasi-scale”. The reliabilities of the measures were 
adequate for the kind of analyses planned. 

The remaining analyses were based upon a second 
sample of 1,000 seniors. The correlational analysis dem- 
onstrated significant relationships among the measures. 
Belief in the Bill of Rights is positively correlated with 
knowledge scores; negatively related to acceptance of 
fascist ideology, acceptance of Marxian ideology, feelings 
of “super-patriotism”, and extreme feelings of arti- 
communism. Acceptance of fascist ideology is positively 
correlated with acceptance of Marxian ideology, supporting 
the assertion that there is an authoritarianism of the 
politico-economic “Left” as well as the far “Right”. Ac- 
ceptance of fascist ideology is also positively correlated 
with “super-patriotism” and extreme anti-communist 
feelings. 

Several hypotheses are suggested to explain the signi- 
ficant positive correlation of “acceptance of Marxian 
ideology” with “anti-communist feelings”. 
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Analysis of variance technique was used to test the 
relationships among the attitude measures and other char- 
acteristics of the individual, both environmental and per- 
sonal. The results are summarized in terms of “liberal” 
attitudes: i.e., belief in the Bill of Rights, rejection of 
fascist ideology, rejection of the Marxian “line”, disagree- 
ment with chauvinistic patriotism, and less extreme feelings 
of anti-communism. The more liberal high school senior 
is found to come from a family of higher socio-economic 
status, higher level of parental education, and residing in 
an urban area of the East or Mountain-Pacific regions of 
the country. He scores high on knowledge, is independent 
with respect to choice of political parties, and is moderate 
rather than extremely intense in his religious belief. 

In view of the relevance of such attitudes for “citizen- 
ship education”, the implications of the findings for educa- 
tion are discussed. Analysis of agreement with the Bill of 
Rights shows no positive effect attributable to completion of 
a school course in U. S. Government or Civics, and it is 
concluded that there exists an educational need for greater 
emphasis upon the values of democracy and freedom. 

165 pages. $2.06. Mic 55-625 


SELF-INSIGHT AND SUPERVISORY 
PERFORMANCE 


(Publication No. 13,947) 


Jack Sawyer, Ph.D. 
Purdue University, 1955 


Major Professor: C. H. Lawshe 

The primary problem of this study is determining the 
relation between supervisory performance (as rated by 
superiors) and self-insight. Self-insight is operationally 
defined as the discrepancy between a supervisor’s actual 
score on a given trait of the Personal Audit and his esti- 
mate of his relative standing on that trait. Also of interest 
is the relation to supervisory performance of personal data, 
Purdue Industrial Supervisors Word-Meaning Test, Personal 


One scale of the Personal Audit was related at the .05 
level; good supervisors measured more Tolerant. Three 
Self-Estimate traits proved significant at the .05 level; 











Audit, and self-estimates of Personal Audit scores. 

Procedure. Each plant was told to select 2 of its best, 

2 of its average, and 2 of its poorest first-line supervisors, 
in overall job performance. There were 41 plants, all 
manufacturing concerns, for a total of 246 supervisors. A 
Self-Estimate Form was constructed, with nine traits paral- 
leling the nine of the Personal Audit. On this form, the 
supervisor was to estimate his decile standing among super- 
visors on each trait of the Personal Audit, previously taken. 
From the discrepancy between the Self-Estimate and the 
Personal Audit decile scores, three self-insight measures 
were derived for each trait: an algebraic discrepancy, an 
absolute discrepancy, and a squared discrepancy, making 

27 self-insight measures in total. 

Results. Analyses of variance were computed using 
three criterion levels as treatments and plants as a clas- 
sification variable. In none of the analyses was the plant 
variance or the criterion x plant interaction significant at 
the .05 level. Out of the 27 analyses computed on the self- 
insight measures, one resulted in a criterion F significant 
at the .05 level. It was attributed to chance. The Word- 
Meaning Test was not significantly related to the criterion. 





























good supervisors estimated themselves as more Tranquil, 
Content, and Frank. Two of the personal data — age and 
education -- were related to the criterion at the .01 level, 
and two more — tenure with the company and tenure as a 
supervisor — at the .05 level. 

Discussion. Possible shortcomings in the measure- 
ment of self-insight may result from lacks in the opera- 
tional definition and its relevance, the content validity of 
the Personal Audit, or the communication of the trait to 
the supervisor. Differences in criteria between plants 
probably exist on both a quantitative and qualitative basis, 
due to such problems as lack of spread, varying reliability 
and validity of the ratings, and differing standards of per- 
formance. Another pertinent question is “How much of 
leadership is determined by the traits of the leader and 
how much is situational ?” 

The finding that the best supervisors estimate them- 
selves higher on traits on which they actually measure the 
same as poorer supervisors warrants this conclusion: on 
certain personality traits, the best supervisors perceive 
themselves more favorably than the poorest supervisors, 
despite apparent equality. 

The most striking relationships, those involving per- 
sonal data, revealed a distinct dichotomy between the 
younger, better educated, supervisor with less tenure both 
with the company and as a supervisor compared with the 
older, poorer educated, longer service supervisor. Youth, 
better education, and lower tenure were each found to re- 
late positively to all the following variables: supervisory 
performance, Word-Meaning scores, and Personal Audit 
traits Impulsiveness, Firmness, and Frankness. Appar- 
ently there are two rather distinct types of foremen today 
in terms of personal background, the younger, better edu- 
cated, new supervisors perhaps representing management’s 
new concept of what a foreman should be, and hence rated 
more highly. Another explanation is selection: better 
Supervisors are probably promoted, to leave with long 


tenure only the poorer supervisors. 
105 pages. $1.31. Mic 55-626 
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PSYCHOLOGY, CLINICAL 
A STUDY OF THE ATTITUDES OF 
SCHIZOPHRENIC PATIENTS TOWARD 
MENTAL ILLNESS: An Investigation of the 
Differences in Certain Stereotyped Attitudes 
Regarding Mental Ilness in Schizophrenic 
Patients Referred for Release from the 
Hospital and in Those Who Remain in 
the Hospital 


(Publication No. 13,595) 


Jack Salomon Bassell, Ph.D. 
New York University, 1955 


Chairman: Professor Brian E. Tomlinson 


The purpose of this study was to determine the relation- 
ship between certain stereotyped attitudes of schizophrenic 
patients toward mental illness and their release from or 
retention in the hospital. 

It was hypothesized that hospitalized schizophrenic pa- 
tients who have improved clinically and who are being con- 
sidered for release from the hospital, are characterized by 
attitudes concerning mental illness which are less stereo- 
typed, hence more constructive than those characterizing 
schizophrenic patients who have shown little or no clinical 
improvement and are being retained in the hospital. 

A survey of the literature revealed no attempts system- 
atically to investigate the attitudes of hospitalized schizo- 
phrenic patients toward their own mental illness and toward 
mental illness in general. 

To test the hypothesis described, an Attitude Inventory 
and a Sentence Completion Test were employed. Both tests 
were specifically designed by the investigator to elicit cer- 
tain stereotyped attitudes toward mental illness. Prior to 
their use in the research proper, both procedures were 
validated on a pilot population. 

The research population consisted of 41 Release patients 
and 31 Retention patients - all World War II or Korean War 
veterans between the ages of 19 and 45. Patients selected 
for the research were free from an additional diagnosis 
pertaining to mental deficiency or neurological conditions. 

Tests of the significance of mean differences were made 
between group scores on the Attitude Inventory and the 
Sentence Completion Test. Using t tests of significance the 
mean scores on both tests were found to be significantly dif- 
ferent at the .001 and .05 levels of confidence respectively. 
Using Chi-square tests on the same data with cut-off points 
approximately midway between the means of the Release 
and Retention groups, significant differences were again 
obtained (= .05 and .01 levels of confidence respectively.) 

Further analysis of the data by means of t tests re- 
vealed the following: Thirty Attitude Inventory items and 
five Sentence Completion Test items were found to be sig- 
nificantly differentiating (=.05 level of confidence.) The 
groups were further differentiated by the establishment of 
various critical scores on both tests. Six of the seven most 
discriminating Attitude Inventory items (.001 level of con- 
fidence), which also correlated highly with the total Attitude 
Inventory score (.01 level of confidence), were concerned 
with moralistic attitudes about mental illness. All findings 
substantiated the basic hypothesis. 

Apart from the requirements of the study, additional 
analysis of the Attitude Inventory data revealed the following: 








A fairly close relationship existed between psychiatric 
ratings of clinical improvement and degree of stereotypy 
in patients. Paranoid ideation alone was not observed un- 
duly to influence stereotyped attitudes toward mental illness. 
There was no essential difference between Negro and white 
patients with respect to such attitudes. The inclusion of 
different levels of intelligence in this study did not unduly 
influence the results. The findings also showed no evidence 
for an educational factor influencing stereotyped thinking. 


Conclusions 





The amount of stereotyped attitudes toward mental ill- 
ness held by patients is a good index of their readiness for 
release from the hospital. 

Patients showing a greater number of stereotyped at- 
titudes, and a lesser degree of readiness for release from 
the hospital, are also more pessimistic about the possibil- 
ities for prevention of or for recovery from a mental 
illness. 

Patients with a high stereotype score show a greater 
tendency to differentiate the mental patient from the “nor- 
mal” individual than do patients with a low stereotype 
score. 

Retention patients are more moralistic in their thinking 
about mental illness, and tend more to regard heredity, 
overwork, worry, unemployment and disobedience to 
authority as important factors in mental illness. 

Retention patients more than Release patients fear too 
close identification and association with mental patients. 

191 pages. $2.39. Mic 55-627 


SERIAL LEARNING AND CONDITIONING 
UNDER REAL-LIFE STRESS 


(Publication No. 13,452) 


Jerome Christopher Beam, Ph.D. 
University of Illinois, 1955 


This study, concerning the effects of the kind of anxiety 
aroused in such real-life situations as doctoral examina- 
tions upon serial learning and conditioning, showed the 
hampering of serial learning and the facilitation of con- 
ditioning to a much greater degree than has been shown in 
previous investigations wherein anxiety was indexed psy- 
chometrically and/or psychiatrically. 

Fifty-four subjects (Ss), all of whom were affiliated 
with the University of Illinois, were required to learn a 
list of nonsense syllables prior to experiencing a life situ- 
ation commonly considered to be anxiety arousing; they 
learned an equivalent list under conditions regarded as 
emotionally neutral. The stress situations were doctoral 
examinations, giving an oral report, and appearing in a 
dramatic production. An independent physiological indicat- 
or of the level of anxiety or tension aroused by these 
situations was the palmar-sweat index (PSI), recorded 
under each condition. The galvanic skin response (GSR) 
was conditioned to a light (CS), with electric shock as the 
US. Half of the 54 Ss were conditioned under stress, and 
half under neutral conditions. All Ss responded to a re- 
vised version of the Taylor Scale of Manifest Anxiety at 
the beginning of the experiment. 
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The results indicated that stress interfered with serial 
learning: Ss under stressful conditions made nearly once- 
and-a-half the errors and required about once-and-a-half 
the trials to reach the criterion of mastery (P<.001) as 
they did under neutral conditions. Moreover, the greater 
the increments under stress in palmar sweating, the greater 
the increments in trials (P<.02). On the other hand, stress 
facilitated conditioning: both level and rate of conditioning 
were definitely higher under stress conditions (P<.001). 
Taylor scores were significantly related to none of the 
performance measures or to the PSI. 

Considered with those of other investigators, the results 
indicate that “psychometric” anxiety, pathological anxiety, 
physiologically indexed anxiety, and anxiety aroused in 
real-life situations are functionally equivalent in terms of 
their effects on the types of performance studied. The ef- 
fects of stress on serial learning and conditioning were in 
the direction as predicted by Hullian behavior theory and 
are consonant with the conception of anxiety as a drive. 

A recently proposed neurological theory which appears 
to be capable of providing “reductive” explanations for 
many behavioral constructs was discussed and its implica- 
tions for studies investigating the influence of anxiety on 
learning were spelled out. It was suggested that future in- 
vestigations in the area may be able, by deriving testable 
hypotheses from this theory, to move from a behavioral to 
a neurophysiological level of description. 
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THE RELATION OF SEVERITY OF THINKING 
DISORDER TO THE PROCESS-REACTIVE 
CONCEPT OF SCHIZOPHRENIA 


(Publication No. 13,255) 


Wesley Clemence Becker, Ph.D. 
Stanford University, 1955 


This study tests the hypothesis that schizophrenic pa- 
tients who more nearly approximate the “process syn- 
drome,” as judged from their case histories, will show 
more disturbed thinking processes than schizophrenic pa- 
tients who more nearly approximate the “reactive syn- 
drome.” The concepts process and reaction have been 
developed as a means of characterizing the results of 
many studies of prognosis in schizophrenia. A cluster of 
factors related to poor prognosis, termed the “process 
syndrome,” includes the following: withdrawn prepsychotic 
personality, insidious development of psychosis, absence 
of precipitating factors, and dull or inappropriate affect. 

A cluster of factors related to good prognosis, termed the 
“reactive syndrome,” includes the following: relatively 
normal prepsychotic personality, acute onset of psychosis 
with precipitating factors present, and strong emotionality 
or tension. For this study Wittman’s Elgin Prognostic 
Scale was used to evaluate case histories in terms of their 
resemblance to the process or reactive syndromes. — 

The subjects were 24 male and 27 female schizophrenics 
who on admission were testable, non-Negro, under 41, with- 
out complicating physical disorder. All but seven cases 
were first admissions. Subjects were administered the 





Rorschach, Benjamin Proverbs, Rorschach Concept Eval- 
uation Technique (CET), Stanford-Binet Vocabulary, and 
exploratory tests of concentration and word naming skill. 
On the basis of the developmental theories of Werner and 
the studies of Friedman, Siegel, and Hemmendinger, 
Rorschach responses were scored in terms of six genetic 
levels of differentiation and integration. Friedman and 
Siegel have indicated that the scores used are reliable and 
related to schizophrenic thinking disorders. An analogous 
scoring system was applied to the CET. The proverbs 
test was scored for six levels of response which range 
from the absurd and literal to correctly generalized inter- 
pretations. Rater reliability for the proverbs scoring 
system was found to be .986 and odd-even reliability was 
.825. The Elgin Prognostic Scale was rated on the basis 
of interview data, social service reports, and other 
clinical records. 

As specifications of the central hypothesis, predictions 
were made from the Elgin Scale to the Rorschach genetic- 
level score, to a proverb-minus vocabulary discrepancy 
score, and to the CET genetic-level score. Because of a 
significant difference between men and women on the Elgin 
Scale, the hypotheses were examined separately for the 
sex groups. 

The Rorschach hypothesis was confirmed for both sex 
groups. The r between the Rorschach genetic-level score 
and the Elgin Prognostic Scale was -.599 (P<.01) for the 
men and -.679 (P <.001) for the women. The hypothesis 
for the proverbs test was confirmed only for male schizo- 
phrenics. The r between the proverbs discrepancy score 
and the Elgin Prognostic Scale was -.682 (P <.001) for 
the men and .048 for the women. No adequate explanation 
for this sex difference in correlation was found. The hypo- 
thesis for the CET was not confirmed for either sex group. 
In view of the significant findings for the Rorschach proper, 
which are consistent with the results of earlier studies, 
and in view of doubts about the adequacy of the CET asa 
test of the central hypothesis, this negative result should 
be given less weight. Of the two exploratory tests, only 
the word naming test showed a significant relationship to 
the Elgin Scale. The r was -.537 (P <.01) for the men, 
-.329 for the women, and -.439 (P <.01) for an average of 
these two. 

The general conclusion was drawn that the results in 
part support the central hypothesis. There is evidence 
for a measurable dimension of severity of thinking dis- 
turbance which is related to the process-reaction dimen- 
sion. However, the finding of a significant sex difference 
on the proverbs test suggests that not all measures of 
thinking disturbances are equally related to severity of 
illness for both men and women, and that it may be nec- 
essary to consider different types of measures in evaluating 
pathology in male and female schizophrenics. 
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THE MOTHER-SON RELATIONSHIP 
AND SCHIZOPHRENIC REACTIONS: 
AN EVALUATION OF THE RORSCHACH 
REACTION PATTERNS OF OVERPROTECTED 
AND REJECTED SCHIZOPHRENIC PATIENTS 


(Publication No. 13,597) 


Sylvia Brecher, Ph.D. 
New York University, 1955 


Chairman: Professor Brian E. Tomlinson 


The increased interest in recent years, in trying to 
understand the schizophrenic patient as a social organism 
who is the product of all the environmental forces which 
have acted on him and to which he has been unsuccessful in 
adjusting, has led to much research on the family back- 
ground of schizophrenics. A review of the literature re- 
veals many clinical observations on the nature of the 
relationship between parental (particularly maternal) at- 
titudes and actions and the individual’s behavioral reactions. 

In the present study, the purpose was to determine if the 
personality characteristics and reaction patterns, as they 
are expressed through Rorschach performance, differed 
for male adult schizophrenic patients reared in differing 
maternal environments. 

The population consisted of fifty white male schizo- 
phrenics between the ages of twenty and forty, who had at 
least a high school education, were of at least average in- 
telligence and who were first admissions to a psychiatric 
hospital and were without a history of previous mental ill- 
ness. The patients were categorized and separated into two 
groups, of 25 each, depending on the nature of the mother- 
son relationship. One group thus consisted of patients who 
had overprotective, dominating and covertly rejecting 
mothers and in the second group, the maternal attitude was 
one of overt rejection, indifference and even neglect at 
times. Specific criteria for maternal over-protection and 
rejection were utilized and case histories were evaluated 
by examiner and two qualified judges to select the cases. 

The Rorschach test was individually administered to 
each patient after he was clearly categorized and his in- 
telligence level determined by the Wechsler-Bellevue In- 
telligence Scale. Reaction patterns were operationally 
defined and related to specific Rorschach determinants, 
their inter-relationships and their meaning in terms of 
personality and behavioral reactions. The Rorschach data 
were treated quantitatively and an individual analysis of 
the content of certain responses was also done to sharpen 
the individual dynamics. 

As would be expected, since both groups were composed 
of schizophrenic patients, the two groups did not differ in 
all their Rorschach reactions. However, certain statisti- 
cally significant differences were apparent between the 
overprotected and rejected groups. 

The findings indicated that the overprotected patients 
tended to express their schizophrenic disturbances idea- 
tionally, while the rejected patients expressed their dis- 
turbances through the motor system or in “acting out” 
behavior. That is, the rejected patients displayed much 
poorer control over their impulses and emotions while the 
overprotected patients were more frustrated and ambivalent 
in the outward expression of their feelings and impulses. 

The overprotected patients were more autistic, anxious 
and tense and this appeared to be related to their inability 





to release their hostile feelings and aggressive impulses, 
because of their desire and need to make themselves ac- 
ceptable. They were thus found to be much more self- 
absorbed or preoccupied with themselves and less secure 
in their identification, self-concept and sexual role than 
the rejected patients. The rejected patients tended to pro- 
ject their difficulties onto the environment rather than 
internalize them or blame themselves for their difficulties 
and were much more at the mercy of their impulses and 
emotions since they lacked adequate inhibitory mechanisms. 
Both groups of patients distorted reality and revealed 
an ego that was too weak to handle life stresses, but each 
group attempted to handle its problems very differently. 
Whereas the etiology of this behavior was not established 
in this research, the findings lend credence to the theory 
that the nature of the mother-son relationship exerted an 
influence on schizophrenic reactions or symptomatology. 
159 pages. $1.99. Mic 55-630 


THE CSC TEST: SELF CONCEPTIONS 
OF ELEMENTARY SCHOOL CHILDREN 


(Publication No. 13,800) 


Marjorie Broer Creelman, Ph.D. 
Western Reserve University, 1954 


This dissertation reports the development and applica- 
tion of The Children’s Self Conception Test (the CSC Test), 
a new technique for investigating and measuring the self- 
conceptions of children. Three forms, I, I, and II, of a 
multiple-choice picture test were devised for use with 
children from pre-school age through adolescence. For 
the purpose of this research, Forms I and I were ad- 
ministered to 155 children from six to eleven years old, 
and the results are reported here. Form II for adolescents 
remains to be tested. 

Interest in the self, and particularly in the self-concept, 
has its roots in the theoretical formulation and in the ap- 
plication of psychological principles with regard to per- 
sonality organization. Recent interest in and development 
of theories of the self-cancept had its beginning in and 
development from psycho-therapeutic experience, especially 
of the Non-Directive School. Consequently, much of the 
investigation of the problem to date has been concerned 
with the relation of the self-concept to adjustment or mal- 
adjustment, particularly of adults. 

It was with the eventual purpose of investigating this 
relationship as it is manifested in children that the CSC 
Test was devised. This instrument provides a series of 
sets of pictures depicting situations commonly experienced 
by children in the western culture, from which the child is 
asked to choose pictures which he likes best, pictures which 
he dislikes most, pictures which he considers to be “good”, 
pictures which he considers to be “bad”, and pictures which 
he thinks are like and unlike himself. Scores derived from 
these choices are entirely objective, and in no way depend- 
ent upon the subjective judgment of the examiner. The test 
can be administered to groups as well as individually. For 
this research, group administration was used. 

Choices of the pictures according to the different cri- 
teria are made on separate occasions so that choices made 
by one criterion should not be influenced by choices made 
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according to another. Choices made according to the var- 
ious criteria may or may not coincide. Consequently, from 
choice coincidence, it is possible to derive combination 
scores indicating self-acceptance, self-rejection, positive 
and negative self-evaluation, and acceptance and rejection 
of moral or social standards as they are perceived by the 
child. 

Self-concept theory is presently in a state of some con- 
fusion as to whether the definition of the self-concept should 
include only the cognitive informational aspects of the self, 
or whether it should include evaluational aspects as well. 
Theory is fairly well agreed that self-acceptance is related 
to maturity and adjustment, whereas self-rejection is re- 
lated to immaturity and maladjustment. Since the writer 
felt that the more dynamic as well as the “purely” cognitive 
aspects should be included in any notion of the self-concept, 
a method for studying the self-concept should make it pos- 
sible for the dynamic elements to operate in the testing 
procedure with as little censorship as possible. For this 
reason, the picture-choice method was adopted rather than 
the more usual methods which lay undue emphasis upon the 
cognitive aspects. Further, self-acceptance and self- 
rejection imply an evaluative process, at least with regard 
to the self, consequently any comprehensive method of 
measuring self-conceptions should embody the evaluative 
as well as the informational aspects. 

This study was designed more as an empirical investi- 
gation of children’s self-conceptions and of a technique for 
measuring them than as a crucial test of any theory, since 
current self-concept theory gives us little if any basis for 
formulating hypotheses as to what might be expected, par- 
ticularly with regard to children. However, results from 
this study have been considered in the light of self-concept 
theory and other theories of child development, and it was 
found that the results are sufficiently consistent with such 
theories to suggest that the CSC Test may provide a valid 
and useful method for the further investigation of children’s 
self-conceptions and of how they relate to adjustment and 
maladjustment. Such investigation is important both be- 
cause of the need to enlarge and enrich self-concept theory 
and because of the need for instruments which will reveal 
emotional difficulties at a stage when corrective measures 
can be fruitfully undertaken. 

Results from testing 155 six to eleven year old children 
are studied from the point of view of the absolute choices 
of particular pictures made by the children, of the various 
combination scores derived from coincident choices, and of 
the relationships between the combination scores. Absolute 
choices provide us with a picture of how the child conceives 
himself to be, what he prefers, and how he evaluates stand- 
ards as he perceives them, so far as the selected areas 
covered by the test are concerned. Combination scores 
give us an idea of the degree of self-acceptance and self- 
rejection, of positive and negative self-evaluation, and of 
acceptance and rejection of moral or social standards as 
they are perceived by the child. Relationships between the 
combination scores indicate the degree to which the child’s 
self-acceptance is influenced by his evaluation of himself, 
and how his evaluation of himself is related to his evaluation 
of standards as he sees them. 

These results suggest that self-acceptance increases 
and self-rejection decreases as the so-called latency period 
progresses, as do positive and negative self-evaluation and 
his acceptance and rejection of standards as he sees them. 
Further, they indicate that self-acceptance is highly de- 
pendent upon positive self-evaluation at all these ages. In 





addition, they point to a gradual individualization of stand- 
ards during this period rather than to an internalization 
of prohibitions, as psychoanalytic theory holds. 

The results suggest that children at six have already 
suppressed their hostile-aggressive wishes, although the 
process seems to continue throughout this period. Al- 
though the child is striving for position in his peer group, 
he still sees himself as highly dependent upon his parents, 
particularly for affectional relationships. There is some 
indication of a growing sense of responsibility and a need 
to conform to social expectations. At ten, interest in the 
opposite sex is displayed, but the wish seems to precede 
the actuality. 

The results further indicate that self-acceptance and 
self-rejection are not unitary entities or unitary processes, 
and thus that the conception of self-acceptance and of self- 
rejection needs to be differentiated into a variety of aspects 
in order to be understood and applied. Specifically, for 
example, these results suggest that the absence or lack of 
positive self-acceptance does not necessarily imply posi- 
tive self-rejection, nor does the absence or lack of active 
self-rejection necessarily imply positive self-acceptance. 
This suggests that further studies of the relationship 
between self-acceptance and adjustment should take into 
account the subtle distinctions in self-acceptance and self- 
evaluation which are revealed by this method. 

In conclusion, this study raises more questions with 
regard to self-concept theory than it answers, but it indi- 
cates that the method herein evolved and applied may 
serve a useful purpose in the further search for answers, 
and suggestions are made with regard to the directions 
such a search might take. 286 pages. $3.58. Mic 55-631 


THE PREDICTION OF PERSONALITY 
TRAITS ON THE BASIS OF INDIVIDUAL 
PREFERENCES: 

An Exploratory Study of the Ability to Predict 
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Patients From Their Consciously- Expressed 
Likes and Dislikes 


(Publication No. 13,601) 


Nicholas P. Dellis, Ph.D. 
New York University, 1955 


Chairman: Professor John G. Rockwell 


The purpose of this research was to determine the 
ability to infer certain overt personality traits of psychia- 
tric patients on the basis of their consciously-expressed 
interests and preferences. The rationale behind the study 
was that, in daily living, the clothes a person wears, the 
books he reads, the car he drives, etc., are used by others 
around him to determine what “kind” of a person he is, so 
that this procedure might have some scientific validity. 

The population consisted of twenty psychiatric patients 
who had been seen on an outpatient basis for ten or more 
treatment hours. Fifteen patients were seen by Dr. James 
L. McCartney of Garden City, New York and five patients 
were seen by a staff psychiatrist at the Mental Hygiene 
Clinic of Meadowbrook Hospital, East Meadow, New York. 
The group consisted of 16 women and 4 men. A preference 
inventory was constructed with a wide variety of cultural 
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items ranging from books and motion pictures to foods and 
flowers. The subjects were merely asked to state their 
likes and dislikes to each item. It was hypothesized that, 
given the preferences of patients to a large number of cul- 
tural stimuli, some of their major, overt personality traits 
could be reliably inferred. The judgment of the psychia- 
trists was used as the principal criterion. 

In addition to the preference inventory, each subject 
was administered the Rorschach Test. In one sense, the 
Rorschach was used to determine how a better known clini- 
cal technique would fare with the principal criterion on the 
specific traits being evaluated and, in another sense, as a 
second validating criterion for the preference inventory. 
Given only the age, sex and occupation of each subject, five 
psychologists and five laymen using the inventory and three 
judges using the Rorschach protocols were asked to rate 
the subjects on twenty personality traits. Each set of 
judgments was compared to the criterion and, subsequently, 
to each other. The reliability of the inventory was based 
on a test-retest, a week apart, of 20 undergraduate psy- 
chology students. 

In judging 20 traits of each of 20 individuals, the total 
possible agreements is 400 and 200 agreements could occur 
on the basis of chance. The total number of agreements of 
each set of judges with the criterion and with each other 
was greater than could be expected by chance at the .05 
level. The psychologists using the inventory and the Ror- 
schach judges were superior in all respects to the laymen 
using the inventory and this included the ability to describe 
reliably the traits of particular subjects as well as to dis- 
criminate specific traits. The psychologists using the 
inventory were approximately equal to the Rorschach judges 
in all respects, though they had no familiarity with the in- 
ventory previously nor were they given any special instruc- 
tions in its use. 

The agreement among the judges in each set of judgments; 
i.e., the intra-agreement, was considerably greater than 
could be expected on the basis of chance. Moreover, the 
closer the judgments of each group of judges approached 
unanimity, the greater the agreement with the psychiatric 
criterion. An increase in reliability was found to exist in 
using several judges since the combined opinion in each set 
of judgments was superior to that of any individual judge. 

In order to estimate the reliability of the preference 
inventory, the inventory was administered to twenty under- 
graduate psychology students a week apart. They responded 
with identical preferences in 85 per cent of the items. 
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AN ANALYSIS OF THE CORRECT 

STATUS OF FIVE CONSONANTS 

IN THE SPEECH OF CEREBRAL 
PALSIED CHILDREN 
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State University of Iowa, 1955 


Chairman: Professor Orvis C. Irwin 


Purpose 





The main purpose of the study was to gather information 
concerning the consonantal articulation of cerebral palsied 
children. Specific problems were set up in an attempt to 
shed light on the speech status of the subjects tested. 


Subjects 





There were ninety-six cerebral palsied children tested, 
thirty-two of whom were enrolled in Michael Dowling 
School in Minneapolis, thirty-two were enrolled in the 
Jamestown, North Dakota School and thirty-two in the Iowa 
Hospital School in Iowa City. Of the ninety-six subjects 
tested fifty-one were boys and forty-five were girls. The 
mean age of the subjects was 8 years and 8 months and the 
range was 3 years, 7 months to 15 years, 11 months. 


Procedure 





The tests consisted of sixteen pictures and sixteen 
words which were the names of the pictures. A preliminary 
word and a preliminary picture in the tests were used as 
trial items. An alternate set of items was prepared in case 
a child failed to perceive an item of the main set. 

The study concerned front consonants and included 
three labials; p, b and m and two dentals; tandd. These 
consonants were tested in the initial, medial and final po- 
sitions in word patterns. 

By means of a table of random numbers the children in 
each school were divided into two groups. Both groups 
received all treatments but the presentation of the stimu- 
lations was reversed; that is, one group received the 
pictorial stimuli first and the verbal last. The other group 
received the verbal stimuli first and the pictorial last. 

Responses of children in both stimulations were cate- 
gorized as either correct, substituted, omitted, or neutral. 
Analyses of the data were limited to correct articulation 
scores. The first analysis dealt with the consonants taken 
together and the second was concerned with the consonants 
taken separately. 


Conclusions 





1. The pictorial and verbal stimulations have the same 
effects in the initial and final positions of consonants in 
word patterns. 

2. The verbal stimulation elicits more correct 
responses in the medial position than does the pictorial 
stimulation in the same position. 

3. The order of the presentation of the stimuli does 
not affect the number of correct articulations. 

4. Omission of consonantal sounds in word patterns 
was the error most frequent in the articulations of the 
subjects observed. 
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5. There are significant differences between the 
initial and medial positions, initial and final positions, 
and medial and final positions. Rank order in ease of 
productions according to position was initial, medial, and 
final position. 

6. The following pairs of schools differ significantly 
from one another: Iowa and Dowling, lowa and Jamestown, 
and Jamestown and Dowling. Rank order in number of 
correct sound productions by the schools tested was: 
Dowling first, Jamestown next, and Iowa third. 

7. None of the lower order interactions which involve 
schools, groups, and order are significant. 

8. None of the higher order interactions which involve 
groups, order, and schools are significant. 

9. The overall null hypothesis of no difference among 
the consonants is rejected. 

10. The overall null hypothesis of no difference among 
the consonants in the two stimulations is rejected. 

11. The overall null hypothesis of no difference among 
the consonants in the three positions is rejected. 

12. The interaction effects of consonants and positions 
are not the same for the two kinds of stimulations; i.e., 
the interaction effects would depend on what kind of 
stimulation is used for eliciting the consonantal sounds. 

13. There are no sex differences in the correct pro- 
ductions of the consonants studied. 

14. There are significant differences in articulation 
scores between the five pairs of age groups investigated. 

15. The null hypothesis of no difference in the distri- 
bution of I.Q. scores among the three schools is rejected. 
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Joseph B. Francus, Ph.D. 
New York University, 1955 


Chairman: Professor Brian E. Tomlinson 


The purpose of this investigation was to determine the 
effect of two therapeutic techniques, group therapy and 
reading therpay, on certain aspects of the attitudes and 
behaviors of significant relatives of hospitalized schizo- 
phrenic patients and to compare the relative effectiveness 
of the two methods. 

The significant relatives (subjects) in this study were 
parents, mates and siblings of schizophrenic patients hos- 
pitalized at Taylor Manor Hospital near Baltimore, Mary- 
land. They were divided into two groups which were 
equated on the bases of age, intelligence quotient, occupa- 
tion, education and relationship to the patient. The first 
group of fifteen relatives was further divided into two 
smaller, congenial groups, and each of these smaller 
groups was placed in weekly group therapy sessions for a 
three month period. A brief didactic talk on some aspect 
of interpersonal relationships preceded each of the twelve 
group therapy sessions. The other group of fifteen 





relatives was placed in reading therapy and assigned a 
series of weekly readings identical in content with the 
lectures delivered to the group therapy population. 

The verbal portion of the Wechsler Bellevue Intelligence 
Scale was administered to each significant relative at the 
beginning of this study. Each relative was also individually 
evaluated thru two interviews especially constructed for 
this study (1) at the outset of experimentation and (2) again 
one month after the completion of experimental procedures. 
These pre- and post-experimental interviews were rated 
by three judges for the presence of six variables. The 
variables of information, insight, stigma and control were 
treated statistically by means of a one-tailed “t” test for 
equated groups, while the variables of hostility and guilt 
were treated by Chi Square. While there was no significant 
difference between the experimental groups at the outset 
of the study on any of ‘these variables, at the completion of 
the experiment there was a significant difference in favor 
of the group therapy subjects at the .05 per cent level on 
the variables of information, control and guilt, and near 
significant differences in favor of the group therapy popu- 
lation on the variables of hostility and insight. 

In addition, further procedures were completed. The 
verbalizations of the group therapy subjects which were 
elicited during therapy were recorded, transcribed and 
rated by four judges. Analysis of these ratings revealed 
that, as treatment progressed, the group therapy subjects 
demonstrated marked positive change. They became better 
informed about the facts of mental illness, gained more in- 
sight into their relationships with the patients, lost con- 
siderable amounts of anxiety and tension, and changed the 
manners in which they had handled and expressed their 
guilt and hostility feelings. Their initial confusions were 
replaced by more secure and purposeful patterns of thinking 
and behavior. 

Further observations of the behaviors and verbalizations 
of the group therapy subjects were made by the experi- 
menter and the observer. The major conclusions derived 
by these observations were: Attitudes and behaviors of 
the significant relatives appeared to be based on a) insec- 
urity about their own mental health, b) guilt reactions over 
the patients’ illnesses, c) the need to control the patients’ 
loyalities and affections, d) previous experiences with 
mental illness in their immediate families or among close 
acquaintances. The relationships between the significant 
relatives and the patients were characterized by a) the 
relatives’ overprotection and control of the patients, b) the 
relatives’ hostility toward the patients’ mates or outside 
interests. The family backgrounds of the significant rela- 
tives revealed that a) the relatives had themselves exper- 
ienced neglect and rejection from their parents, and b) the 
relatives had suffered strong sibling jealousies during their 
childhoods which were still very much in evidence and were, 
subsequently, acted out during group therapy. 

347 pages. $4.34. Mic 55-634 























The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PSYCHOLOGY 


1899 





THE RELATIONSHIP BETWEEN 
CERTAIN PERSONALITY FACTORS 
AND SPEECHREADING PROFICIENCY: 
An Investigation of the Differences in 
Personality Between a Group of Good 
Speechreaders and a Matched Group 
of Poor Speechreaders 


(Publication No. 13,615) 


Norman Sidney Handelman, Ph.D. 
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Chairman: Professor Bernard N. Kalinkowitz 

This is a comparative study of two groups of patients, 
fifteen Good Speechreaders and fifteen Poor Speechreaders, 
on the Rorschach, selected Thematic Apperception Test 
cards, a hearing questionnaire and a biographical inventory. 
The hypotheses being tested are that differences in speech- 
reading ability are associated with differences in person- 
ality and tend to differentiate good from poor speechreaders, 
and that good speechreaders, in contrast with poor speech- 
readers, tend to have more positive attitudes towards others, 
toward the environment and toward the self, including a 
more realistic appraisal of the consequences of their hearing 
loss. 

The subjects were male veterans of World War II who 
had participated in four-week courses of rehabilitation at 
the Veterans Administration New York Regional Office 
Audiology Clinic within two years previous to the start of 
the study. Their exposure to speechreading instruction was 
confined to that obtained during the course. All had organic 
hearing losses and had been issued hearing aids, their 
handicaps being of from four to twelve years duration; all 
had less than a 70 decibel loss in the speech frequencies. 
All were born in the United States. None had serious visual 
defects or histories of brain damage. 

The two groups were selected on the basis of the Utley 
Motion Picture Test of Lip Reading Ability and represented 
the upper and lower one-third of the 44 subjects originally 
tested; the mean scores obtained for each group fell within 
the upper and lower 33 percentiles for scores on the test 
and were differentiated at a statistically significant level. 
The groups were equated for age, intellectual level, educa- 
tional background, weeks since completion of speechreading 
instruction, years of familiarity with hearing aids, dura- 
tion of handicapping hearing loss and type of acoustic 
handicap. 

The data obtained were subjected to qualitative and 
quantitative evaluations including those made by judges who 
participated in the development and use of a rating scale. 

The following statistically significant results were ob- 
tained: the Good Speechreaders had higher means on the 
Rorschach variables H and R(8-10%) and on the Thematic 
Apperception Test variables p Deference and p Dependence; 
the Poor Speechreaders had a higher mean on the variable 
p Aggression. On Card 1 of the Thematic Apperception 
Test the Good Speechreaders obtained a significantly higher 
mean on the item Acceptance of Task and on Card 13MF 
they had a higher n Abasement mean; on Card 1 the Poor 
Speechreaders obtained a higher mean on the item Rejection 
of Task. The Good Speechreaders also had significantly 
higher self-ratings in estimating their speechreading ability. 

Because the number of findings is low and may have 





























resulted from chance factors, the dependability of the data 


may not be as great as indicated. Conclusions, bearing 
this in mind, are: the Good Speechreaders, as contrasted 
with the Poor Speechreaders, have a freer and more pro- 
ductive interest in others; and are more responsive to 
environmental stimuli; consider their environment as more 
accepting and benevolent, and less threatening and hostile; 
are more prone to submit to and accept an environmentally- 
imposed task and less prone to resist and reject sucha 
task; show greater guilt over sexual conflicts; accept their 
acoustic handicaps better; and show a greater capacity to 
make efficient use of rehabilitation procedures. 

In view of the limitations of this study, it must be 
realized that the results reported here cannot and should 
not be applied to other individuals or groups without further 
research and investigation. 

205 pages. $2.56. Mic 55-635 


THE DETERMINATION OF PROGNOSTICALLY 
SIGNIFICANT PERSONALITY DIFFERENCES 
AMONG CHRONIC ALCOHOLICS 
UNDERGOING PSYCHOTHERAPY 


(Publication No. 13,620) 


Thomas Kavazanjian, Ph.D. 
New York University, 1955 
Chairman: Professor Avrum Ben-Avi 

The purpose of this investigation was to determine 
whether or not chronic alcoholics who differed substan- 
tially in their ability to benefit from psychotherapy, dif- 
fered with respect to certain personality characteristics. 

It was stated hypothetically that differences could be 
demonstrated with respect to environmental responsive- 
ness, emotional maturity, debilitating anxiety and personal 
stability. 

For the purposes of this study, voluntary, non-psychotic 
chronic alcoholics who remained in outpatient treatment 
for a minimum period of six months were evaluated with 
respect to their psychotherapeutic improvement. The 
population selected for study included seventeen alcoholics 
who were rated as the most improved and eighteen who 
were rated as least improved. 

The investigation of the problem was accomplished by 
the utilization of the pooled judgements of experts. These 
experts, who were clinical psychologists and psychiatiric 
social workers, rated each of the thirty-five patients with 
respect to their environmental responsiveness, emotional 
maturity, anxiety and stability. The reliability of the judge- 
ments was determined by a “modified analysis of variance” 
technique. 

In addition to these judgments, the following information 
was obtained from the social history and psychological test 
data by the author: 

Age, sex, education, intelligence, socio-economic status, 
referral, marital status, number of children, parental 
alcoholism, childhood enuresis, passivity, insight, desire 
for help, work time lost, jobs lost, hospitalizations, ar- 
rests, therapist, duration of treatment, number of kept 
appointments, number of broken appointments, percentage 
of broken appointments, psychological diagnosis, psycho- 
logist’s prognosis, social worker’s prognosis and ten 
Rorschach variables. 
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The obtained results were tabulated and group averages 
and differences were computed. The determination of the 
statistical significance of the obtained differences was ac- 
complished by the use of t tests in the case of normally 
distributed data and Chi square tests in the case of classfi- 
able data. Contingency coefficients were utilized for de- 
termining the inter-relatedness of the significant variables. 
Prognostic scales were devised, using various combina- 
tions of the significant variables. 

The results of these statistical analyses were presented, 
discussed and interpreted. The final conclusions which 
were arrived at were as follows: 

Alcoholics who varied in their responsiveness to psycho- 
therapy did exhibit different personality characteristics. 
More specifically, the improved alcoholics differed from 
the unimproved alcoholics in the following ways: 

1) They were more responsive to external environ- 

mental factors. 

2) They exhibited a greater degree of emotional matur- 
ity. 

3) They were internally rather than externally moti- 
vated to seek help. 

4) They were better able to form and maintain inter- 
personal relationships. 

5) They were better able to adjust to social contentions. 

6) They were less rigid and repressed, being more 
flexible and action oriented. 

Other conclusions which were suggested by the results of 
this study were: 

1) There is a personality configuration which is typical 
to chronic alcoholics. 

2) Variables found to be significantly related to treat- 
ment outcome can be utilized to construct prognostic 
rating scales. 

3) Social history material has prognostic value. 

4) Psychological test data has prognostic value. 

The foremost recommendation for future research which 
was suggested was a study in which the present data would 
be analyzed by a “factor analysis.” Such a study might pos- 
sibly yield two or three basic prognostic factors rather than 
the many overlapping ones reported in this study. 

Another study which was recommended was one similar 
to this but involving chronic alcoholics who discontinued 
treatment before they were in treatment for six months. 
Also suggested was a research which would investigate the 
validity of the obtained prognostic variables and the prog- 
nostic scales which were derived. 
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PERCEPTUAL-MOTOR DEVELOPMENT IN 
CHILDREN RETARDED IN READING ABILITY 


(Publication No. 13,104) 


Frank Michael Lachmann, Ph.D. 
Northwestern University, 1955 


The present study investigates the relationship between 
perceptual-motor development and reading disability. 
Reading disability is defined as an inability to learn to 
read properly in spite of normal or superior intelligence. 
Perceptual-motor development refers to the ability to in- 
tegrate a visual perception with the expression of that per- 
ception into a specific motor performance (scores on the 


Bender Visual-Motor Gestalt Test, Kohs Block Design 





Tests, and the Benton Visual Retention Test Multiple- 








Choice Type). The subjects consisted of 40 children who 








were retarded in reading, 40 children defined as emotion- 
ally disturbed but not retarded in reading, and 40 normal 
children. 

The following signs were predicted to discriminate 
among the three groups of children and between two age 
levels (eight years to nine years, eleven months, and ten 
years to eleven years, eleven months) within these groups: 

1. Signs on the Bender gestalt test 

a. difficulties in constructing angles 

b. rotation of figures 

Cc. primitivation of figures 

d. separation of adjacent parts of a figure 
e. inability to maintain slant of figures 

2. Total score on the Kohs block design test 

3. Total score on the Benton visual retention test 

The results indicated that distortion of angles on the 
Bender gestalt test can differentiate at an acceptah’« level 
of significance between the group of children retar«:4 in 
reading and the normal children. An inability to construct 
the angles did not differentiate between the children 
retarded in reading and the disturbed children who were 
not retarded in reading. 

The rotation and the primitivation distortions did not 
appear often enough to permit the use of the chi-square 
test to compare their frequency of occurrance in the 
groups. 

Children in the group retarded in reading separated 
figures more frequently than children in the normal group. 
Again, comparisons between the reading disability group 
and the disturbed group did not reveal significant differ- 
ences in frequency of this sign. 

The ability to form and maintain the slant on figure 2 
of the Bender gestalt test differentiated significantly be- 
tween the two age levels of the non-normal children. 

An analysis of variance incorporating a factorial design 
was performed on scores comprising all the errors on the 
Bender gestalt test, scores on the Kohs block designs, and 
scores on the Benton visual retention test. For the Bender 
scores, the Bartlett test for homogeneity of variance 
yielded a significant chi-square value leaving the results 
open to question. For the Kohs test and for the Benton 
test, only comparisons between the two age levels reached 
acceptable levels of significance. 

Correlation coefficients were computed among the tests 
comprising the perceptual-motor battery. For the entire 
group of 120 children only the correlation between the Kohs 
test and the Benton test reached an acceptable level of sig- 
nificance. For the normal group the correlation between 
the Kohs test and the Bender test was also significant. 

The results suggest that perceptual-motor development, 
as defined by the Kohs block designs and the Benton visual 
retention test, appears to be related to chronological age — 
at least within the age span investigated. A number of signs 
on the Bender gestalt test differentiated successfully be- 
tween the reading disability group and the normal group, 
but no significant differences were obtained between the 
reading disability group and the children who were disturbed 
but not retarded in reading. It must be concluded that no 
evidence was obtained to support the contention that reading 
disability is associated with a lag or retardation in percep- 
tual-motor ability. 80 pages. $1.00. Mic 55-637 
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A COMPARATIVE EVALUATION OF LATENT 
SCHIZOPHRENIC AND OVERT SCHIZOPHRENIC 
PATIENTS WITH RESPECT TO THE CONCEPT 

OF EGO STRENGTH AND TO CERTAIN 
PERSONALITY VARIABLES 


(Publication No. 13,624) 


Abraham Levine, Ph.D. 
New York University, 1955 


Chairman: Professor Bernard Kalinkowitz 


This investigation was directed toward comparing by 
means of a specially constructed questionnaire a group of 
overt schizophrenics with a group of latent schizophrenics 
with respect to ego strength, and toward identifying certain 
personality factors by means of a psychological test battery 
which may differentiate cases of latent from those of overt 
schizophrenia. 

The populations were twenty patients, ten males and ten 
females, about whom there was independent agreement be- 
tween referring psychiatrist and psychologist as to diagnosis 
of latent schizophrenia, and twenty patients, ten males and 
ten females, with similar independent agreement as to diag- 
nosis of overt schizophrenia. Twenty-eight cases were 
derived from private practice and twelve cases were ob- 
tained from a psychiatric OPD of a general hospital. The 
ages of the latent schizophrenics ranged from 20 to 38, with 
a mean age of 27.8 years. The ages of the overt schizo- 
phrenics ranged from 21 to 40, with a mean age of 29.9 
years. The IQ’s of the latent schizophrenic members ranged) 
from 94 to 134, with a mean IQ of 112.6. The IQ’s of the 
overt schizophrenic subjects ranged from 87 to 137, witha 
mean IQ of 109.5. The range in school years for the latent 
schizophrenics was from 9 to 16 years, with a mean of 14.2 
years. The range in sc.:.ool years for the overt schizo- 
phrenics was from 8 to 19 years, with a mean of 12.7 years. 
There were no significant differences between the groups 
for age, IQ, or education. Occupations covered twenty 
defferent classifications. The largest groups were 6 house- 
wives, 6 unemployed, 4 students, 3 salesmen, and 3 clerks. 

Analysis of the therapists’ ratings of the subjects on the 
questionnaire found no significant differences between the 
groups in terms of ego strength. 

Both a quantitative analysis of the Rorschach as well as 
a qualitative analysis of the psychological evaluations of 
the subjects were made to determine how the overt schizo- 
phrenics resemble or differ from latent schizophrenics 
with respect to some personality variables. The test 
battery used to obtain the psychological evaluations in- 
cluded the C.A.S. Test, Rorschach Test, HTP, and Word 
Association Test. By applying Wilcoxon’s technique for 
unpaired replicates to 56 Rorschach quantitative variables, 
it was found that the latent schizophrenics had a greater 
number of S and K in their psychograms. These were sig- 
nificant at the .02 level of confidence. A greater number of 
M- in the overt schizophrenics was almost significant at 
the .05 level. There was also a suggestion that the latent 
schizophrenics had more food content. Thirteen Rorschach 
quantitative variables pointed to similarities between the 
groups, but analysis of the test battery required modifica- 
tion of some of their implications. The formal factors were: 
FM-, m, C’, F per cent, F plus per cent, R8-10, and W:M. 
The content factors were landscape, fire, blood, eyes, map, 














and art. The qualitative analysis of the psychological 


evaluations showed the overt schizophrenics to have a sig- 
nificantly greater frequency for delusions, projection, in- 
tellectualization, paranoid symptoms, poor reality testing, 
and decompensated defenses. 

It was concluded that it is difficult to differentiate the 
groups in terms of ego strength, and, therefore, not pos- 
sible to contribute to the clarification of the concept of 
weak ego with the questionnaire designed for that purpose. 
Except for the efforts made by the overt schizophrenics at 
ego restitution on an unrealistic basis, it was difficult to 
differentiate between the groups in terms of psychodynamic 
considerations. Though there are more definitive symp- 
toms that lead to the diagnosis of each group, there was 
more of an overlap in psychodynamics than of a clear-cut 
difference when the psychological evaluations were 
analyzed. 147 pages. $1.84. Mic 55-638 


A COMPARISON OF INTERPERSONAL 
ATTITUDES TO MALE AND FEMALE 
AUTHORITY FIGURES AMONG DELINQUENT 
AND NON-DELINQUENT INSTITUTIONALIZED 
BOYS 


(Publication No. 13,625) 


Zanvel A. Liff, Ph.D. 
New York University, 1955 


Chairman: Assistant Professor Florence Halpern 


The Problem 


The purpose of this study was to compare the inter- 
personal attitudes to male and female authority figures 
among delinquent and non-delinquent institutionalized boys. 
It was first hypothesized that the delinquent group would 
reveal more aggression to and more independence from 
both male and female authority figures than the non- 
delinquent group. Secondly, it was hypothesized that there 
would be significantly more aggression to and independence 
from the male than the female figures for both the delin- 
quent and non-delinquent groups. Thirdly, it was hypo- 
thesized that there would be a significantly greater attitude 
discrepancy in the three levels of consciousness among the 
delinquent than among the non-delinquent group. 





Related Literature 





The framework of this research lies within the thinking 
of Fromm who differentiated rational and irrational author- 
ity relationships. According to Sullivan, Zucker, Johnson 
and Szurek, the roots of delinquent behavior seem imbedded 
in disturbed interpersonal relatedness with the primary 
parental figures. Barron, however, views delinquency from 
a broad cultural perspective. Bloch, Redl and Wineman see 
delinquent behavior as a defensive integration to ward off 
intense anxiety. They also state that delinquents often 
provoke authority figures in order to reactivate earlier 
patterns of rejection and punishment. 


Procedure in Collecting Data 





Three tests were administered to both groups in an 
attempt to ascertain attitudes at three different levels of 
awareness. An authority questionnaire to measure con- 
scious attitudes, six specially designed projective pictures 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1902 


PSYCHOLOGY 





and six interpersonal play puppet situations to elicit less 
conscious attitudes, were utilized in this study. These in- 
struments measured the four arbitrarily-isolated attitudes, 
aggression-outward, aggression-inward, independence and 
dependence. The six interpersonal authority situations in- 
vestigated were a boy and a mother, father, male teacher, 
female teacher, male judge, and female judge. 

The forty subjects, twenty in each group, were between 
the ages of eight and twelve and were students at the Wil- 
twyck School for Boys, Esopus, New York, The two groups 
were equated for age, intelligence as measured by standard 
intelligence tests, socio-economic status, racial background, 
as well as the presence of parental figures. Delinquency 
was defined as the manifest appearance of stealing, truancy, 
and running away from home, regardless of the court desig- 
nation. Children were considered non-delinquent when there 
was no evidence of the above behavior or any other anti- 
social activities. 


The Results 


According to the t test of significance of difference, the 
delinquent group expressed stronger outward aggression 
and independent strivings than the non-delinquents on both 
the picture and puppet levels. The questionnaire was not 
able to differentiate the groups. No differences were found 
in the attitude intensities expressed for the male as com- 
pared to the female authority figures at any of the three 
levels. In relation to changes in the different levels, the 
findings are highly variable and inconsistent, more so among 
the delinquents than among the non-delinquents. Significant 
discrepancies were noted between the conscious question- 
naire level and the other two. However, for many of the 
attitude variables, almost no discrepancy was found between 
the picture and puppet levels. 





Summary and Conclusions 





It can be concluded that there is a relationship between 
delinquency and outwardly aggressive and independent 
underlying attitudes to authority for the institutionalized 
children’s population. 

The sexual role of the authority figures is of less im- 
portance in the attitudes expressed than the particular 
qualities perceived in the authority role. 

Attitudes to authority can be differentiated on conscious 
and below conscious levels, but measurement of different 
levels within the unconscious framework does not elicit any 
significant discrepancies. The greater level variability 
among the delinquent group suggests greater confusion of 
attitudes, thereby pointing to greater anxiety which may be 
alleviated by acting-out behavior. 
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A STUDY OF PERSONALITY IN 
SELECTED INTERPERSONAL 
RELATIONS: 

An Investigation of the Influence of 
Certain Aspects of Personality in the 
Selection of Student Nurses’ Friends 


(Publication No. 13,627) 


Donald Stuart Milman, Ph.D. 
New York University, 1955 


Chairman: Professor Brian E. Tomlinson 


The Problem 





This experiment was devoted to the investigation of the 
influence of certain aspects of personality in the selection 
of friends among student nurses. 


Methods and Procedures 








The population was a group of twenty-six single, female 
student nurses. 

In a group setting, each subject rated the other subjects 
from one to twenty-five, according to her preference for 
them. The Rorschach and Thematic Apperception Tests 
were administered individually and scored according to 
specific scoring criteria. Three qualified judges rated 
each subject on a Personality Rating Scale from the com- 
bined protocols of the Rorschach and Thematic Appercep- 
tion Tests. The judges’ ratings, when compared with each 
other by contingency coefficients, indicated that the judges 
were rating consistently except on one sub-division — which 
was not used in subsequent evaluations. 

The D coefficient was used to evaluate configurational 
Similarity and dissimilarity of personality. D measures 
were computed for each subject as compared to each other 
subject on each of the three personality assessment tools. 

The preferences for associates of the subjects with sig- 
nificantly low and high D coefficients, respectively similar 
and dissimilar in personality configuration, were compared 
by the chi-square test to determine if these subjects 
strongly preferred or rejected each other or relatively 
preferred or rejected each other. In order to evaluate the 
relationship of mutuality of preference or rejection to 
relative similarity or dissimilarity of personality config- 
uration, the D coefficients were divided into two categories: 
relative similarity and dissimilarity. The chi-square test 
was used to determine whether one category occurred with 
more than chance frequency in the reciprocal categories. 

The judges’ ratings, with two of the three judges in 
agreement, were used to compare the specific personality 
characteristics (Personality Rating Scale) with sociometric 
choice. Additionally, the qualitative combination of the 
sub-clusters of dependent, inferior, unambitious, and com- 
pliant into an “inactive” group and the dominant, superior, 
overambitious, and rebellious into an “active” group was 
compared to sociometric choice. 


Results 


The following results were obtained in comparisons of 
D coefficients to sociometric choice: No consistent sig- 
nificant trends among similar and dissimilar subjects for 
preferences or rejection of each other; a tendency for 
similar subjects to prefer (relatively) and dissimilar sub- 
jects to reject (relatively) each other. In mutual choice 
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categories, the only trend, uncontradicted by other results, 
was the association between rejection and relative similarity. 

The comparison of specific personality characteristics 
and sociometric choice yielded the following results: In 
first choices, no significant results; among the first five 
choices, friends were similar in the inferiority and mas- 
culinity categories and dissimilar in the dominance and 
rebellion clusters. Additionally, inferior and unambitious 
subjects rejected (last choice) persons of dissimilar per- 
sonality characteristics. In the last five choices, inferior 
and impulsive subjects rejected their opposite members; 
controlled and feminine subjects rejected similar persons. 
The preferences (first and first five choices) of “inactive” 
and “active” subjects was for “inactive” subjects. “In- 
active” subjects significantly rejected, in last and last five 
choices, “active” subjects. 


Conclusions 





The following conclusions are tentative and apply only 

to the group and techniques employed in the study: 

1. There is no consistent tendency for friends or re- 
jected associates to be markedly similar or dissim- 
ilar in total personality configuration. 

. In total personality, similar subjects prefer similars; 
dissimilar subjects reject dissimilars. 

. Reciprocal rejection occurs more frequently among 
relatively similar subjects. 

. Similarity and dissimilarity of specific personality 
characteristics are associated with friend preference 
and rejection. 

Friend preferences tended to be related to group 
preferences. 
The “inactive” group is preferred by both the “in- 
active” and “active” subjects. 
The “inactive” group rejected the “active”. 
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EFFECTS OF CHLORPROMAZINE ON 
OVERT BEHAVIOR, INTELLECTUAL 
EFFICIENCY, AND FIGURAL 
AFTER-EFFECTS 


(Publication No. 13,798) 


Gerald Philip Motz, Ph.D. 
University of Houston, 1955 


The present study was undertaken in order to measure 
changes occurring in various areas of psychological func- 
tioning with the use of chlorpromazine in psychiatric dis- 
orders. The areas investigated were overt behavior, self- 
report of experienced changes in physiological and psycholo- 
gical symptomatology, intellectual functioning, and person- 
ality characteristics measured by projective tests. This 
report is based on the results from the behavioral and 
intellectual measures. 

The sample consisted of thirty-one, white psychotic 
patients in the psychiatric ward of Jefferson Davis Hospital, 
Houston, Texas. All patients had been diagnosed as falling 
into one of three categories: paranoid schizophrenia, dis- 
organized schizophrenia, or affective disorders. All pa- 





tients received intensive chlorpromazine treatment involving 
the use of massive doses-of the drug. 


Each patient was tested three times: initially, upon 
entry into the hospital prior to administration of chlor- 
promazine; again, during the middle of treatment when the 
influence of the drug was at a maximum; and, finally, at 
the time of discharge from the hospital. Alternate forms 
of the tests were administered in a counterbalanced order 
to minimize practice effect. 

The behavioral ratings were used to regroup patients 
into more specifically descriptive categories. These 
ratings yielded ten factors and, thus, there were ten scores 
for each patient. The ten factors included “Manic Excite- 
ment vs. Depression,” “Paranoid Projection,” “Activity 
Level,” “Melancholy Agitation,” “Perceptual Distortion,” 
“Motor Disturbances,” “Submissiveness vs. Belligerence,” 
“Withdrawal,” “Self-depreciation vs. Grandiose Expansive- 
ness,” and “Conceptual Disorganization.” On each of these 
factors, the patients’ scores formed a distribution. Each 
distribution was divided into high and low groups with the 
twelve extreme patients at each end of a distribution com- 
prising these groups. These same groups were also used 
for the analysis of the data on intellectual functioning, 
measured by the Wechsler-Bellevue Intelligence Scale 
and the Wechsler Memory Scale. 

Medians were calculated for each distribution of scores 
and the significance of differences between testing periods 
was tested by the non-parametric sign test. 

The results suggest that the effect of chlorpromazine 
is quite general in extent, with general improvement noted 
at all levels of investigation. Where a change is shown, 
all factor or symptom groups shared this change. Psy- 
chotic scores showed the greatest improvement while 
neurotic phenomena were only slightly altered. Although 
depressive patients did not show improvement at the time 
of maximum drug effect on the behavioral and intellectual 
measures, the projective data indicate that improvement 
had actually occurred by that time. For most groups, on 
all tests, marked improvement was shown early in the 
treatment. 

Superficially, the improvement appears to have been 
relatively stable as the behavioral measures show con- 
tinuous improvement. However, as the dosage was de- 
creased, intellectual efficiency and projective behavior 
showed relapse with the original pathology reappearing. 

The lack of specific effect and the widespread influence 
of chlorpromazine suggest that its point of influence is in 
the sub-cortical area. Its beneficial effect is apparently 
due to the relief of tension and the reduction of excessive 
affective charge. An important integrating center in the 
sub-cortical area is the reticular system, and EEG ob- 
servations with chlorpromazine suggest that this may be 
the locus of action. The present results are in accord 
with such a hypothesis. 128 pages. $1.60. Mic 55-641 
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THE INFLUENCE OF RIGIDITY ON 
TRANSFER IN VERBAL LEARNING 


(Publication No. 13,128) 


Allen Polan, Ph.D. 
Northwestern University, 1955 


The study was designed to investigate the relationship 
between performance on the Wesley Rigidity Scale and 
transfer in paired-associate verbal learning. The intent of 
the experiment was to take another step in the direction of 
establishing the consistency of rigidity as a behavior varia- 
ble. The following hypotheses were advanced: 

1. Highly rigid Ss would have more difficulty than low 
rigid Ss with a list which had identical stimuli but different 
responses from a list that had been learned previously. 
Supplementary to this hypothesis, an attempt was made to 
determine if high versus low rigidity had a differential ef- 
fect in the case where the previously learned response was 
appropriate to the new learning situation. It was also plan- 
ned to make comparisons in both learning situations of 
groups differing in Taylor Manifest Anxiety scores with 
rigidity held constant. 

2. Under failure-stress, a high rigid group would show 
even greater difficulty, when compared with a low rigid 
group, in a transfer-to-different-response condition. It was 
suspected that, under threatening circumstances, the highly 
rigid S would depend even more on rigidity and thus suffer a 
relatively greater decrement as compared to performance 
in the absence of such stress. 

All Ss were selected from courses in introductory psy- 
chology at Northwestern University on the basis of extreme 
scores on the Wesley Rigidity Scale. Each S of the high and 
low rigidity groups was seen in two individual sessions, the 
first of which included the presentation of two seven-item 
nonsense syllable lists. In this, the transfer-to-identical- 
response condition, the response items of both lists were 
identical and the identical responses in each list had simi- 
lar stimulus syllables. The second session, the transfer- 
to-different-response condition, included the presentation 
of three seven-item nonsense syllable lists each of which 
had identical stimulus items and similar response items. 
The similar response items, however, were paired with 
different stimulus syllables. The third list of the second 
session was learned under induced failure-stress by half 
the Ss in each of the low and high rigid groups. The other 
half of each group served as control Ss. 

The findings of the study follow: 

1. No relationship was found between scores on the 
Wesley Rigidity Scale and either performance on the first 
list, or transfer to the second list, in both the identical- 
response and different-response conditions. The same was 
true when performance was analyzed in terms of subgroups 
differentiated on the basis of both manifest anxiety and 
rigidity. 

2. In the transfer-to-different-response condition under 
failure-stress, the stress proved to be effective in signifi- 
cantly depressing performance for both the high and low 
rigid groups when compared with comparable control groups. 
However, there was no differential effect of the stress upon 
the high and low rigid groups. 

Possible explanations for the failure to find confirmation 
for our specific hypotheses were discussed and suggestions 





for further research were advanced on the basis of our 
findings. It was also pointed out that where analyses were 
made on the basis of manifest anxiety scores, the consis- 
tent lack of differences cannot be generalized beyond the 
present study. Our anxiety groups did not differ as greatly 
in manifest anxiety as groups ordinarily used in other 
studies. 73 pages. $1.00. Mic 55-642 


AN EXPERIMENTAL INVESTIGATION 
OF REPRESSION WITH RESPECT TO 
ITS PRODUCTION AND REMOVAL 


(Publication No. 13,891) 


Esther Mignon Rollins, Ph.D. 
University of Pittsburgh, 1955 


The purpose of the study was to investigate experimen- 
tally the necessary antecedent conditions for the production 
and removal of repression. Empirically, repression has 
been observed to occur for ideas which are damaging to the 
self, for conflictual material which engenders anxiety, and 
for promptings which are contrary to an individual’s ac- 
cepted moral code. Alleviation of the threat to self- 
esteem which is inherent in the above has been postulated 
as the necessary condition for the removal of repression. 

The procedure required that two groups of matched 
subjects memorize dynamic statements to the criterion of 
one errorless recall. By dynamic material was meant nine 
positive and nine negative statements about the self which 
had specific references to character traits and modes of 
adjustment. The words comprising the statements were 
equated for difficulty inasmuch as they were taken from a 
list of the most common 1000 words in English reading. 
Following the learning of the statements, threat was intro- 
duced to the subjects of the experimental group. They were 
told to classify six statements into these three categories: 
1. Those which have caused you to worry, to be upset, or 
concerned. 

2. Those which have given you confidence, satisfaction, or 
assurance. 

3. Those which do not apply to you. 

The experimenter made the following interpretation of their 
performance: This task indicates some of your positive 
and negative personality traits. Your sorting of the state- 
ments ranks fairly high on the sociability factor but you 
are very high on immaturity. 

In contrast the control subjects were given a neutral 
assignment after they had learned the statements. They 
were instructed to classify the statements on the basis of 
their clarity and freedom from ambiguity into the following 
three categories: 

1. Those which are most clearly stated. 

2. Those which are moderately clear. 

3. Those which are least clear. 

A neutral interpretation of their statement sortings was 
given, 

One week later, retention for the statements was tested 
to determine if there were quantitative or qualitative dif- 
ferences in recall between the experimental and control 
groups. The nature of the experiment was then revealed to 
the experimental subjects. They were also informed that 
college students were chosen to participate because they 
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represent a well-adjusted group. The reason for imparting 
this information was to reduce the threat which was induced 
the preceding week. Retention for statements was checked 
again for possible recovery. Control-group subjects were 
given neutral information on test reliability between the two 
retention tests. 

The control-group mean based on total recall was sig- 
nificantly greater than the corresponding mean of the ex- 
perimental group on retention test one. Also, significantly 
more statements were forgotten by experimental subjects 
which had been classified in the Worry Category than 
statements put in the Confidence Category. An analysis of 
variance on control-group category scores was not signifi- 
cant. On retention test two, following the removal of threat 
for the experimental subjects, the means of the scores for 
the two groups were equal. 

Under the present research conditions, these conclusions 
appear warranted: The assumption that dynamic material 
associated with ego threat is highly susceptible to repres- 
sion was supported. Repression was manifested by the 
experimental group not only in terms of the number of 
statements forgotten, but also by the fact that more nega- 
tive than positive statements were forgotten. The assump- 
tion that repression can be significantly reduced if threat 
can be removed was also supported. 

59 pages. $1.00. Mic 55-643 


A COMPARATIVE STUDY OF INSIGHT 
IN SCHIZOPHRENICS AND NEUROTICS 


(Publication No. 13,634) 


Milton Shumsky, Ph.D. 
New York University, 1955 


Chairman: Professor Bernard Kalinkowitz 

The purpose of this study was to investigate by means 
of psychological tests, some aspects of and differences in 
insight between those patients diagnosed as schizophrenic 
and those diagnosed as neurotic. It sought to determine 
whether schizophrenic patients have a greater degree of 
insight than do neurotic patients with reference to the fol- 
lowing potential areas of conflict: dependency vs. indep- 
endency, expression of sexual drive, expression of hostility 
and the total of all these three areas of conflict. 

Insight was defined as the amount of agreement between 
each patient’s overt statements on a self-rating question- 
naire and judges’ ratings based upon the patients’ projective 
test protocols. The population studied consisted of fifty 
voluntary outpatients of the Adult Psychiatric Clinic of the 
New York University-Bellevue Medical Center. University 
Hospital, New York City. Twenty-five of the patients were 
diagnosed as schizophrenic and twenty-five as neurotic by 
both the screening psychiatrist and the chief psychologist 
of the clinic, as well as by. a clinical psychologist not af- 
filiated with the University Hospital. 

In order to determine the degree of insight possessed 
by both the schizophrenic and neurotic populations, all pa- 
tients were requested to fill out a self-rating questionnaire 
on which they indicated their agreement or disagreement 
with approximately one hundred statements dealing with 
dependency, sex and hostility. In addition, two judges 





similarly filled out a Rating Sheet which covered the areas 
rated by the patients. They too indicated their agreement 
or disagreement with the statements based upon an analysis 
of the patients’ test protocols consisting of the Rorschach, 
TAT and the Human Figure Drawing Test. 

The ratings of each psychologist serving as a judge were 
compared in turn with the patients’ ratings of themselves 
and percentage scores of agreement were thereby deter- 
mined. Based upon these percentage scores, two insight 
scores were found for each of the fifty patients in the total 
population studied with regard to the areas of Dependency, 
Sex and Hostility, and a total score which was simply the 
sum of these three. Pearsonian product-moment correla- 
tion coefficients were computed between these pairs to 
which were applied the Spearman-Brown Prophecy formula 
for doubled length. The reliability coefficients were found 
to be .92, .80, .92, .82 for the areas of Sex, Dependency, 
Hostility and the Total Insight Score respectively. 

The mean of the composite scores obtained by using each 
judge as a criterion were computed for the two experimental 
groups, schizophrenics and neurotics, and the significance 
of the difference was tested by means of Student’s t. None 
of the differences approached significance even at the 5% 
level (1-tailed test, t.o5, 48 d.f. = 1.68). It was concluded 
that the data gathered in the present study were quite 
inconsistent with the hypothesis that schizophrenics show 
a greater degree of insight into the following areas of con- 
flict than do neurotics: dependency vs. independency, ex- 
pression of hostility, expression of sexual drive and the 
total of all three areas of conflict. 

107 pages. $1.34. Mic 55-644 


SOME PERSONALITY CORRELATES 
OF AUTHORITARIANISM 


(Publication No. 13,750) 


Saul Marvin Siegel, Ph.D. 
The University of Buffalo, 1955 


The present study investigated certain of the personality 
characteristics that are presumably important aspects of 
authoritarianism. It was believed that such an investigation 
would yield a better understanding of the nature of author- 
itarianism. The following statements summarize this 
study: 

1, The study’s major aims concerned the relationship 
of anxiety, hostility and rigidity to authoritarianism. Sec- 
ondary aims included study of groups midway on the dimen- 
sion of authoritarianism; assessing similarities of author- 
itarian characteristics in different populations; investigation 
of the relationship between rigidity and intensity of attitudes 
related to authoritarianism; and study of authoritarianism’s 
relationship to social conformity. 

2. University and veteran populations were studied. 
Subjects were selected by empirical test criteria, and were 
divided into groups relatively high, middle, and low in 
authoritarianism. 

3. Subjects were given scales of authoritarianism and 
ethnocentrism, objective and projective tests of anxiety and 
hostility and an intelligence test. The objective hostility 
test was developed specifically for this study. 

4. Results pertaining to the investigation of anxiety 
revealed that the objective test discriminated between 
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authoritarian and non-authoritarian groups in one of the 
two populations. The projective test did not discriminate 
groups. Tendencies were noted for authoritarian groups 

to possess greater overt and lesser latent anxiety than non- 
authoritarian groups. 

). Results of the research concerned with hostility re- 
vealed that the objective test clearly discriminated between 
all authoritarian and non-authoritarian groups while the 
projective test discriminated the groups in one of the two 
populations. The authoritarian groups were noted to have 
significantly more overt hostility than the non-authoritar- 
ians; a tendency in the reverse direction was suggested fur 
latent hostility. 

6. The study of rigidity involved empirical and a priori 
analyses of the same projective test results. The first anal- 
ysis did not discriminate between authoritarian and non- 
authoritarian groups; the second discriminated between 
groups in one of the two populations. The tendency for 
authoritarian groups to be more rigid than non-authoritarian 
groups was observed. 

7. Another aspect of the research dealt with the rela- 
tionship to each other of groups differing in degree of 
authoritarianism. It was found that groups high, middle 
and low in authoritarianism tended to maintain the same 
order with respect to each other when tested on various 
measures Of personality. In general high and low groups 
were not significantly distinguishable from groups midway 
in authoritarianism personality test measures. Thus the 
attributes of authoritarianism seem to fall along a continuum 
within the population and groups extreme on the authoritarian 
dimension do not necessarily reflect pathological deviation 
from the general population. 

8. The portion of the study that dealt with comparisons 
of groups varying in degree of authoritarianism in different 
populations involved analysis of two different sets of test 
data. Results relating authoritarianism to anxiety, hostility 
and rigidity revealed that in general the relationships ex- 
isting within groups high, middle and low in authoritarianism 
were observed in both of the populations. Analysis of results 
relating authoritarianism to ethnocentrism revealed that 
the same relationship was present in each of the two popu- 
lations. It is noted that the personality attributes charac- 
teristic of authoritarian and non-authoritarian groups appear 
to be consistent in two widely differing populations. 

9. Results pertaining to the relationship between rigidity 
and intensity of attitudes related to authoritarianism were 
inconclusive. The projective test measure of rigidity did 
not discriminate between groups which strongly accepted or 
rejected statements pertaining to authoritarianism and 
groups less intense in their reactions to these statements. 

A tendency was noted for authoritarians to hold social at- 
titudes less intensely than non-authoritarian individuals. 

10. The aspect of the research concerned with the re- 
lationship of authoritarianism and social conformity involved 
two analyses. The first revealed that as the degree of 
authoritarianism of groups increased, the relationship be- 
tween authoritarianism and ethnocentrism decreased. This 
result was characteristic of one of the two populations. The 
second population produced random results. The second 
analysis disclosed that in both populations there were more 
authoritarian, non-ethnocentric individuals than non-author- 
itarian, ethnocentric individuals. A distinct trend was noted 
for authoritarian personalities to have greater inconsistency 
between their general attitudes and their specific beliefs, 





than non-authoritarians. Conformity with democratic values 


that are in contrast to authoritarian attitudes may account 


for the authoritarian personality’s inconsistency. 
161 pages. $2.01. Mic 55-645 


PSYCHOMETRIC AND PROJECTIVE TEST 
PATTERNS OF CHILDREN WITH VARYING 
DEGREES OF SUBNORMAL INTELLIGENCE 


(Publication No. 13,753) 


Jacob Eli Slutzky, Ph.D. 
Yeshiva University, 1954 

Chairman: Dr. Julius B. Maller 

The purpose of this study was to investigate the psycho- 
metric and projective test patterning of children with varying 
degrees of subnormal intelligence. 

Test performance of (1) retarded and dull groups and 
(2) intellectually improved and unimproved groups were 
compared with a view towards clarifying differential diag- 
nosis of apparent from true mental retardation. 

Generally, the data suggest that irregularity in test 
patterning, with form perception and conceptualization 
items passed, as well as indications of definite feelings of 
anxiety, self-awareness and self-criticism are counter- 
indicative of a diagnosis of true mental retardation. Further 
research is necessary to verify this impression. 

This study has implications for the fields of special 
education as well as for clinical psychology. With regard 
to special education, the need for complete psychological 
evaluation, rather than primary emphasis upon intelligence 
test results, before determining most suitable educational 
placement of children having learning difficulties in the 
regular grades is highlighted. Furthermore, increased 
provisions for special education of dull and apparently re- 
tarded children is recommended. In the area of clinical 
psychology, the findings suggest that in addition to their 
need of special education, the dull and apparently retarded 
groups appear more amenable to psychotherapy than the 
true retarded. 166 pages. $2.08. Mic 55-646 


STUTTERING AND COORDINATION: 
AN INVESTIGATION OF THE 
RELATIONSHIP BETWEEN THE 
STUTTERER’S COORDINATION 
AND HIS SPEECH DIFFICULTY 


(Publication No. 13,639) 


Murry Abraham Snyder, Ph.D. 
New York University, 1955 


The hypothesis presented for investigation in this study 
states that stutterers possess a lesser potential in the area 
of coordination than do fluent speakers and that this inferior 
ability is reflected in general behavior as well as in speech. 
A major sub-problem of the research was to explore the 
possibility of multiple causation in respect to stuttering and 
to see if the coordination factor might serve as the least 
common denominator in respect to etiology. 
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The literature reveals that not too much is known about 
stuttering except that it is in some way related to inade- 
quate cerebral dominance, heredity, emotionality and cer- 
tain physiological disturbances. In order to find out more 
about what is actually involved in stuttering, the following 
study was done. 

One hundred and twenty-five subjects, ranging in ages 
from eighteen to forty years, were selected for the study. 
They were divided into five groups and their group status 
was determined by a board of three judges. Group I was 
comprised of normal speakers who presented no undue 
tensions in their personality structure that would tend to 
interfere excessively with their general behavior. Group 
II consisted of individuals with many kinds of speech handi- 
caps other than stuttering. Groups III, IV and V were 
stuttering groups rated by the judges as ‘Mild’, ‘Moderate’ 
and ‘Severe’ respectively. The five groups were equated 
in age, socio-economic status, sex, and educational back- 
ground. 

As to the findings of this research, they can be enum- 
erated as follows: 

I The three stuttering groups, from the judges’ ratings, 
were found to be similar in terms of emotional involvement. 
This would support the conclusion that more than emotion- 
ality is causing stuttering, since the emotionality factor was 
found to be constant while the degree of symptom distur- 
bance varied most significantly. 

II The emotionality rating of the speech handicapped 

but non-stuttering group was found to be the same as that 
of the three stuttering groups. Yet, the coordinative ability 
of the groups varied significantly, paralleling the degree of 
speech fluency found among the members of the groups. 
The conclusion follows that the degree of emotional dis- 
turbance is not the foremost determinant of coordinative 
behavior, but rather, that fluency in speech is primarily 
related to the coordinative potential of the individual. 

IMI Further corroboration of this fact was discovered 
in the data on the ages when the subjects began to walk and 
talk. Meaningful differences among the groups were un- 
covered, the degree of fluency in speech correlating most 
positively with the age when locomotion and word utterance 
were begun. It was found that the greater the speech fluency, 
the earlier were walking and talking commenced. 

IV It was proved through this research that stutterers 
reveal their lesser ability to coordinate not only in their 
speech, but also in their general performance. Their scores| 
on the performance coordination tests prove without a doubt 
that they are handicapped here as well. 

V The theory of multiple causation is supported by the 
data which found the following to be true of stutterers: 

A. Stutterers reveal significantly more left-sidedness 

and ambidexterity than non-stutterers. 

B. A most significant percentage of stutterers report 
stuttering in their familial background as compared 
to normal speakers. 

. While the percentages for childhood sicknesses are 
quite the same for all five groups, the speech 
handicapped are prone to some of the more severe 
illnesses and accidents. 

. It is felt that, with the exception of the greater 
susceptibility to severe illness, the above factors, 
which seem to influence stuttering behavior, could 
surely stem from faulty coordination, an organic 
constituent. It is recognized that further research 





would be necessary to validate this statement. 
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JUDGMENTS OF CONTENT-FREE 
SPEECH AS RELATED TO SOME 
ASPECTS OF PERSONALITY 


(Publication No. 13,138) 


John Amsden Starkweather, Ph.D. 
Northwestern University, 1955 
Director: Carl P. Duncan 

The vocal component of speech (tonal variation) is often 
considered more important than the verbal component (sem- 
antic content) as information regarding the personality of 
the speaker. The possibility arises that difficulty in judg- 
ments of personality from normal voice may be due to 
confusion between verbal and vocal aspects. 

From this possibility the present study was designed 
for two purposes. The first was a comparison of judg- 
ments of isolated verbal and vocal aspects of speech to 
judgments of the same speech in its normal form where 
both aspects are present. The second was to compare the 
relative usefulness of the judgments for personality de- 
scriptions of subjects likely to develop essential hyper- 
tension, who are sometimes said to have difficulty in 
controlling their emotion and whose speech may therefore 
show verbal-vocal incongruence. 

Three groups of ten subjects each were selected on the 
basis of their scores both on blood pressure recordings 
and on a personality score related to high blood pressure. 
For each of the subjects, three speech recordings, each 
20 seconds long, were selected from the subjects’ re- 
sponses at particular points in role-playing sessions. 
These 90 speech samples were used as stimulus material 
for judging in three forms which differed in the informa- 
tion available to the judges: a filtered content-free re- 
cording, a normal recording, and content-only, presented 
in typewritten form. For each type of information a sep- 
arate group of 25 undergraduates judged all 90 voice sam- 
ples on scales labeled “aggressive,” and “pleasant.” 

It was found that reliability of judging was acceptable, 
with somewhat higher reliability for “aggressive” than for 
“pleasant” judgments. The judgments for all types of 
information significantly differentiated the voices of the 
30 subjects, as well as.the three voice samples of each 
subject. In addition there were significant interactions of 
voices and voice samples with information. 

When the combined judgment of 25 judges was used as 
a measure, significant differences were found between 
groups for “aggressive” judgments of content-free and 
normal information of speech samples from the first role- 
playing situation. Judgments of content-free information 
was related to both the blood pressure measure and the 
personality measure associated with high blood pressure. 
Judgments of normal information were related only to the 
personality measure. The content-free information was 
only slightly more efficient than normal information for 
this particular personality description. 

The group with high blood pressure scores did not show 
evidence of significant verbal-vocal incongruence. A 
measure of ambiguity of judgments of the normal informa- 
tion did not significantly differentiate the groups, and no 
relationship was found between the measures of congruence 
and ambiguity. 100 pages. $1.25. Mic 55-648 
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MANIFEST ANXIETY, EGO-INVOLVEMENT, 
TASK ORGANIZATION, AND PERFORMANCE 


(Publication No. 12,707) 


Rolland Raymond Tougas, Ph.D. 
Syracuse University, 1955 


A survey of the literature on anxiety scale studies led 
to the view that performance varied with the nature of the 
task, with differing means of arousing anxiety, and with dif- 
ferent populations as defined on the A scale. One of the 
purposes of the present study was to determine the influence 
of full range anxiety on performance in relation to selected 
variables. 

The main purpose of the experiment was to determine 
empirically the influence of anxiety, ego-involvement, task 
organization, and the interaction of these variables on per- 
formance of Ss representing the full range of the A scale. 
Variables to be studied were chosen which were expected 
to interact with anxiety as well as to have an influence on 
performance directly. The function of ambiguity in arousing 
anxiety indicated the use of varying degrees of organization 
of a task involving symbolic processes. Instructions con- 
noting appraisal and threat to internalized values were also 
expected to elicit inner impulses functionally related to the 
experience of anxious behavior. 

An analysis of variance design was selected as a means 
of assessing the main hypothesis: Ss above and below the 
median in anxiety scale scores would vary in their perfor- 
mance as a function of conditions and of task organization. 
The specific hypotheses to be tested statistically were those 
stemming from the analysis of variance design. 

The Ss were 120 students from classes in elementary 
psychology at Syracuse University. There were approxi- 
mately equal numbers of males and females in the experi- 
mental sample. All were administered the A scale by their 
own instructors early in the semester and without reference 
to the experiment which followed in two weeks. Two classes 
were administered the task under neutral conditions stress- 
ing task orientation and the remaining two under ego in- 
volving conditions. 

All Ss who satisfied the criteria of the study were pooled. 
Random selection was employed to obtain a minimum of 10 
Ss for each of the 12 experimental conditions. 

Data were obtained on four measures of performance, 

1) time, 2) number of short solutions, 3) number of long 
solutions, 4) number of failures plus errors. Separate 
analyses of variance were computed on each. A supple- 
mentary analysis was made for extreme anxiety groups. A 
further analysis compared the performance of full range 
and extreme anxiety groups on the conditions variable. 
Similarly, extreme H.A. and L.A. groups were compared 
in this same connection. Finally, the performance of a 
failure group was compared to that of the experimental 
sample. 

The results obtained were as follows: 

1. There were no significant differences in performance 
of full range H.A. and L.A. groups as a result of the 
main effects of anxiety, conditions, task organization, 
or their interaction. 

. The performance of extreme anxiety groups varied 
as a function of conditions. The H.A. group was 
superior to the L.A. group under neutral conditions. 





The L.A. group was superior to the H.A. group under 
ego-involvement. 

. Analysis of the performance of a failure group 
indicated that poor performance on the task in 
this experiment was a function of low mathematical 
ability and aroused high anxiety. 

The general conclusion suggested by the results was 
that there was no reliable difference between the perfor- 
mance of full range anxiety groups due to the influence of 
anxiety, ego-involvement, or the organization of the task, 
and the interaction of these variables, within the limits of 
the present investigation. Extreme anxiety groups differed 
in their performance as a function of conditions. Below 
average mathematical ability in conjunction with aroused 
high anxiety resulted in poor performance. 

313 pages. $3.91. Mic 55-649 


MOTION VISION PERCEPTION AND 
PHYSICAL MOVEMENT 


(Publication No. 13,751) 


Donahue Leon Tremaine, Ph.D. 
The University of Buffalo, 1955 


According to Werner’s sensory-tonic field theory of 
perception, there is a reciprocal relationship between phy- 
sical activity and motion vision perception. Werner relates 
motion vision perception to the experience of perceiving 
apparent movement as well as to the projecting of move- 
ment responses to Rorschach inkblots. 

The hypothetical relationship between physical move- 
ment and motion vision perception was tested by means of 
an apparent movement apparatus and a set of the ten ink- 
blots described in Rorschach’s monograph. The apparent 
movement apparatus used was similar to that described by 
Gilbert and by Orlansky. A similar apparatus was recently 
used by Klein and Schlesinger. The four pairs of apparent 
movement figures were lighted areas in the form of amor- 
phous blobs, squares, animals and men. All experimental 
stimuli were presented to the subjects while they were 
lying on a bed in a supine position. 

The experimental subjects were 26 severely paralyzed, 
chronic, poliomyelitic patients (15 male and 11 female). 
This group was matched for age, education and I.Q., witha 
control group composed of 26 physically normal individuals 
(14 male and 12 female) who were either gainfully employed 
or students. None of the experimental or control subjects 
had a history of seeking psychiatric aid. 

The data obtained from the poliomyelitic group were 
evaluated by measures taken within the experimenial group 
before comparison with the data from the control group. 
The poliomyelitic subjects were rated by physical and oc- 
cupational therapists according to the amount of functional 
musculature and outlet for gross activity. The ratings of 
these therapists were correlated with the threshold and 
range of apparent movement perception as well as with the 
percentage of responses relating to movement on the Ror- 
schach test of these subjects. 

The findings of the study indicated several significant 
correlations among the various data obtained from polio- 
myelitic subjects. Low threshold of apparent movement 
perception tends to be associated with a small range of 
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illusory motion. Recency of hospitalization tends to have a 
low but positive correlation with percent of human move- 
ment responses. The subject with only a small amount of 
functional musculature tends to have a small range of ap- 
parent movement perception. The poliomyelitic patient 
who can participate the least in “activities of daily living,” 
tends to have a small range of apparent motion vision. 
None of the data of the control subjects showed significant 
correlations. 

It had been thought that the anxiety tensions of the polio- 
myelitic subjects might account for the nature of the ex- 
perimental results. The Rorschach protocols of both groups 
were evaluated, using Elizur’s Rorschach Content Test. 
This test failed to differentiate between the two groups. 
However, there was one statistically significant (p=.01) 
difference between the data of the two groups. This dif- 
ference was in the higher percentage of Rorschach “animal 
movement” responses of the poliomyelitic subjects. This 
difference is of doubtful meaning inasmuch as all the other 
data testing the theory yielded negative results. 

The results of the study were not considered to be sup- 
portive of the sensory-tonic field theory of perception. 
Some of the results of the study were explained by Frenkel- 
Brunswik’s hypothesis of “intolerance of ambiguity.” The 
one significant difference between the two groups (percent 
of animal movement response) was accounted for as a sign 
of the frustration that the severaly paralyzed, chronic, 
poliomyelitic subjects must have felt because of the cir- 
cumstances in which they found themselves. 
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PHYSICAL DISABILITIES IN RELATION 
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Children and the Extent of Authoritarianism 
of Their Parents’ Personalities 


(Publication No. 13,641) 


Saul Tuttman, Ph.D. 
New York University, 1955 


Chairman: Professor Brian E. Tomlinson 


The Problem 


The purpose of this investigation was to study physically 
handicapped children’s attitudes regarding acceptance of 
their disabilities, in relation to the severity of impairment 
and to authoritarian characteristics of their parents. 

This study was undertaken for the following reason: 

The goal of a children’s rehabilitation program is to help 
each child develop his potentially available resources in 
achieving as broad and healthy a life as is possible, despite 
his physical handicap. To achieve this goal, it is necessary 
for the disabled child to develop the capacity to accept his 
newly acquired physical condition socially, physically, and 
psychologically. 

This study investigated the influences of severity of 
disability and parental authoritarianism on children’s ac- 
ceptance of disability. 





Methods and Procedures 





The subjects were twenty boys, seven through nine years 
of age, who were afflicted with poliomyelitis at least one 
year before, but not more than three years prior to the 
study. They were out-patients of the New York University- 
Bellevue Rehabilitation Centers. Ten were rated “more 
severely disabled;” the remaining ten were rated “less 
severely disabled.” 

The forty parents were classified: “more authoritarian,” 
or “less authoritarian,” depending upon their scores on the 
F (Fascist) Scale of the California Authoritarian Personality 
Study and the D (Dominant) Sub-scale of the U.S.C. Parent 
Attitude Survey. 

The Draw-A-Person Test, Despert Fables, Thematic 
Apperception Test and Bachrach Modification, and Projec- 
tive Play-Interview were administered to the children. 
Their test productions were evaluated by three clinical 
psychologist judges, in order to determine each child’s 
degree of acceptance of disability. 


Results 





Quantitative evaluation indicated an association (deter- 
mined by the Chi-square method) between parental authori- 
tarianism and acceptance of disability, at the .025 per cent 
level of significance. 

Association between severity of impairment and accept- 
ance was indicated at the .032 per cent level of significance. 
Correlation coefficients (r,) were determined for each 
relationship (and it was found that the coefficient for authori- 
tarianism and acceptance equaled .76, whereas the coef- 
ficient for severity and acceptance equaled .43). The dif- 

ference between these coefficients was not statistically 
significant. Therefore, it was established that neither 
parental authoritarianism nor severity of disability was 
more significantly related to acceptance of disability. 

Qualitative evaluation indicated differences in trends 
for each group of children. The judges reported: 

In contrast to the children of less authoritarian parents, 
the youngsters whose parents were more authoritarian 
drew smaller figures and projected more ambivalent 
feelings onto these drawings. Their fable responses and 
TAT stories reflected less mature coping mechanisms for 
dealing with guilt feelings. This guilt appeared to be re- 
lated to repressed hostility toward the parents and other 
sub-conscious impulses and feelings. 

Their Bachrach and Play-Interview responses reflected 
underlying conceptions to the effect that the cause of crip- 
pling was related to punishment, retaliation, or expiation. 
Often, omnipotent figures were involved in these fantasies. 

In contrast to the less disabled children, the test re- 
sponses of the severely disabled group involved greater 
pre-occupation with sickness and body injury. Their fan- 
tasies reflected more concern with problems imposed by 
the disabilities, such as: fear of medical procedures; 
feelings of clumsiness and frustration regarding limitations 
in movement; and concern about obstacles to play and social 
participation. 


Conclusions 








On the basis of the findings in this study, it is concluded 


that: 
Children of authoritarian parents have more difficulty 
in accepting disability than do children of less authoritarian 


parents. 
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Severely disabled children have more difficulty in ac- 
cepting physical disability than do less severely disabled 
children. 

Both parental authoritarianism and severity of disabil- 
ity are important determinants of the degree of acceptance 
of disability. 182 pages. $2.28. Mic 55-651 


THE DEFINITION OF STIMULI IN 
THE EVALUATION OF TEST BEHAVIOR 


(Publication No. 13,291) 


Leonard Paul Ullmann, Ph.D. 
Stanford University, 1955 


Progress in clinical psychology may be aided by the 
development of statements dealing with the type of content 
most useful in personality testing. Such statements would 
deal with the variables of the test situation. One such var- 
iable is that of the degree of stimulus definition. Degree of 
stimulus definition affects the subject’s understanding of 
the task, the appropriateness of the material to the aspect 
of personality under investigation, and the behavior of the 
examiner in administering and scoring the test. Tests with 
a high degree of stimulus definition answer the question of 
how well the subject deals with the material rather than 
what he does in response to the situation. Tests with a high 
degree of stimulus definition have the advantages of keeping 
the subject in contact with the material which will measure 
the desired variable, forcing scorable answers, and in- 
creasing the comparability of the examination situation 
from one subject to another by reducing variation due to 
subject set and extraneous personality variables. 

It was hypothesized that a test with a relatively higher 
degree of definition would measure more adequately a clin- 
ical criterion than one with a low degree of stimulus de- 
finition. The clinical criterion selected was the Palo Alto 
Group Psychotherapy Scale, (GTS). This scale was devel- 
oped to measure the adequacy of patients’ interpersonal 
interactions as measured from four hours of behavior in 
the group therpay situation. The GTS has demonstrated 
reliability and validity of a high order. Aside from pre- 
senting an empirical example of the hypothesis, develop- 
ment of a method of predicting, the GTS is useful in the 
screening of patients for group therapy. 

The test selected to represent stimulus material with 
a low degree of definition was the Thematic Apperception 
Test, (TAT). This test has been shown to be a useful 
measure of progress in therapy and adequacy of interper- 
sonal relations. The six cards which previous researches 
have indicated to be of most use were selected. The test 
material with a high degree of stimulus definition was the 
Social Perceptions Test, (SPT). This test consists of 
twelve cartoons of people faced with two conflicting socially 
approved reasons for action. The situations are made 
explicit by the insertion of speech and the posture of the 
people. The two tests were equated as to length of admin- 
istration time and were similar as to the type of verbal 
response made by the subjects. 

The subjects were 60 veterans, patients at a neuropsy- 
chiatric hospital, who were members of therapy groups. 
They were rated on the GTS an average of 2.5 days after the 
administration of the tests. Predictions of the GTS score 





made from the TAT data correlated .58 with the criterion. 
The average reliability of three TAT raters was .70. 
Ratings of ability to feel social motivations as measured by 
the SPT correlated .59 with the criterion and .63 with the 
TAT scores. Rater reliability of the SPT score was .92, 
and odd numbered pictures correlated .87 with the even 
numbered pictures. Both the TAT and SPT correlated with 
the criterion at the .0001 level of statistical significance. 

The results do not support the hypothesis. Rather, on 
the basis of the data, it may be stated that a low degree of 
stimulus definition is not a necessary condition for obtaining 
clinically useful subject variation. The results indicate 
that either test is helpful in the screening of patients for 
group psychotherapy. The SPT seems a particularly prom- 
ising tool for research in group therapy because of its high 
reliability and adequate alternate forms. 

156 pages. $1.95. Mic 55-652 


THE IMPROVEMENT OF A CLINIC 
POPULATION UNDERGOING 
PSYCHOTHERAPEUTIC TREATMENT: 
Pascal and Suttell’s Quantification of the 
Bender- Visual Motor Gestalt Test as a 
Predictive Instrument in Psychotherapy 


(Publication No. 13,642) 


Fred Wissner, Ph.D. 
New York University, 1955 


The problem of this study was to determine the effec- 
tiveness of Pascal and Suttell’s quantification of the Bender- 
Visual Motor Gestalt Test in predicting and reflecting im- 
provement or unimprovement with psychotherapy. The study 
was concerned with patients undergoing Freudian-oriented 
psychotherapeutic treatment at the Mount Sinai Hospital 
out-patient department of the Psychiatry and Neurology 
division. Patients under investigation ranged in age from 
18 to 50 and had a minimum Full Scale Wechsler-Bellevue 
IQ of 90. The patients had a minimum of six months of 
psychotherapeutic treatment, one half hour per week. Pa- 
tients were of the white race and were free from organic 
brain damage. They had no shock treatment. 

Patients were given the Bender Gestalt Test pre and 
post therapy. Seventeen psychiatrists evaluated their pa- 
tients as to improvement or unimprovement with psycho- 
therapy. Use of an Adaptation of the Washington Mental 
Hygiene Scales helped guide psychotherapists in evaluating 
therapeutic movement. Psychotherapists’ evaluations re- 
vealed thirty patients were considered improved and eleven 
unimproved with psychotherapy. 

The results revealed that the instrument had limited 
value in predicting psychotherapeutic outcome. Only two 
designs, designs I and II, successfully differentiated the 
groups in pretherapy testing so that mediocre results were 
achieved at best. The improved group secured lower scores 
or less distortions on these designs. The instrument’s 
ability to predict change failed to support Pascal and Sut- 
tell’s contentions that total score or ego strength would 
differentiate the groups at the onset of psychotherapy. 

Suggested meanings for the group differences as re- 
flected in these design reproductions are the improved 
group’s more adequate ability to handle more highly com- 
plex tasks. The improved group’s initially higher level of 
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maturational development is implied. Nevertheless the 
adequacy of design I, the simplest design, as a predictive 
device remains uncertain in view of its inconsistency and 
inability to distinguish between the groups in post therapy 
testing. 

More success was achieved by the instrument’s ability 
to reflect psychotherapeutic change, as evidenced by the 
improved group’s fewer reproductive distortions and the 
unimproved group’s greater reproductive distortions, after 
therapy took place. Five items, designs I, IV, V, Config- 
uration and Total Score were found statistically significant 
in differentiating between the groups in post therapy testing. 
Test results suggest that with psychotherapy, the improved 
group manifested a greater ego strength, relatively better 
organizational ability, and showed better judgment than the 
unimproved patients. Within this context more adequate 
ability for handling social relations and greater concern 
with world of reality was more characteristic of the im- 
proved patients. 

Inferences were that significant intra-group score dif- 
ferences on certain designs were reflective of changes 
undergone with psychotherapy. The improved group mani- 
fested statistically significant lowering of scores on design 
VI and the Configuration item. Movement was in the direc- 
tion of less distortions. The unimproved patients mani- 
fested significantly higher scores on designs IV and V or 
more reproductive distortions in post therapy testing. In- 
ferences are that with psychotherapy the improved patients 
showed movement in terms of organizing problems more 
adequately and more adequate handling of affective energies. 
Tendencies were to see things in better perspective with 
the expenditure of energies being more appropriate toa 
problem area. 

On the other hand the unimproved patients manifested 
a “social impotence” and further impaired social related- 
ness. 

Test findings tend to agree with the intake psychiatric 
screening of patients since psychiatric choices for selecting 


patients for treatment resulted in the groups being relatively 


the same. Agreement with psychiatric evaluations of psy- 
chotherapeutic movement was found as well. 
135 pages. $1.69. Mic 55-653 


THE ABSTRACT REASONING OF 
DEAF COLLEGE STUDENTS 


(Publication No. 13,151) 


Rogers Hornsby Wright, Ph.D. 
Northwestern University, 1955 


The frame of reference which governed this research 
was as follows: the organism is best understood as a dy- 
namic system composed of hierarchic, inter-related, and 
reciprocating part-functions. Therefore a disturbance in 


the differentiation or equilibrium of one of the part-functions| 


would be expected to reverberate throughout the organiza- 
tion of the whole, resulting in a compensatory organismic 
shift to a lower level of function. Specifically it was pro- 
posed that auditory deprivation occasioning a failure, or 
delay, in acquiring a verbal symbol system or in the ac- 
quisition of a structurally less adequate symbol system, 





would manifest itself in relative degrees of impairment 
in the ability to reason abstractly. To test this hypo- 
thesis comparisons were made of the performance of 
equivalent groups of deaf and hearing college students on 
nine measures of abstract reasoning. 

On the basis of the experimental findings it was con- 
cluded that auditory deprivation occasions an organismic 
shift in intra-psychic integration, a prominent feature of 
which is a lowering of abstract functioning. This seemed 
to be a pervasive impairment in that both verbal and non- 
verbal functioning showed a deficit; with the greatest degree 
of impairment shown in reasoning which involved verbal 
symbols. The greater decrement in reasoning by verbal 
symbol was to be expected and reflected both the general 
deficiency of the deaf in abstract functioning plus the 
specific impact of deafness upon the development and use 
of verbal capacities. The research also showed that the 
deaf function best when their world is susceptible to visual- 
perceptual structuring. This latter does not mean that 
the deaf were able to compensate visually to a satisfactory 
degree for the loss of auditory capacity. 

The findings of this research indicated that there was 
no unitary impact of deafness. Rather the impairment in 
organismic functioning occasioned by auditory deprivation 
seemed to be best understood as a resultant of the inter- 
action of a number of factors. These factors seemed to be 
divisible into primary and secondary effects. For example, 
one of the primary effects of early deafness is the failure 
to acquire a verbal symbol system. This in turn had sec- 
ondary effects on the trend of organismic development, 
particularly in the area of abstract thought. Additionally 
such factors as age of onset and sex of the subject inter- 
acted with the sensory deprivation to increase or decrease 
the overall impact of auditory deprivation on reasoning 
responses in a given subject. 

The results of this investigation and the hypotheses 
introduced to explain them have implications for theories 
of organismic development and function because they rep- 
resent further evidence of the integration and reciprocal 
relations of part-functions with each other and with the 
organismic whole. Reasoning can not be considered apart 
from symbolic behavior, which in turn rests on the inter- 
nalization of the world through the perceptual modalities. 
It is apparently the interaction of these factors from early 
life which maximally actualize the potential for abstract 
thought. In the face of this evidence a position that the 
sensorially-impaired react as normal in all areas except 
those directly related to the impaired perceptual modalities 
is untenable. By the same token understanding of normal 
development would seem to call for conceptual models 
involving concepts of functional integration and interaction. 

201 pages. $2.51. Mic 55-654 
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PSYCHOLOGY, EXPERIMENTAL 
REDUCTION OF SEX DIFFERENCES 
IN PROBLEM SOLVING BY 
IMPROVEMENT OF ATTITUDE 
THROUGH GROUP DISCUSSION 


(Publication No. 13,257) 


Gloria Louise Carey, Ph.D. 
Stanford University, 1955 


Five questions were raised with respect to attitude to- 
ward and performance in problem solving. The basic hy- 
pothesis being investigated was: sex differences in 
problem-solving performance which are not the result of 
differences in general intelligence, special aptitudes, or 
information, may be accounted for by differences in atti- 
tude toward problem solving. 

1. Can a scale be constructed which will measure at- 
titude toward problem solving? 

Two forms of an attitude scale were constructed by the 
Likert procedure. The correlations between the two forms 
given at the same time were .94 and .83 for samples of 132 
and 109 subjects (Ss) respectively. Some internal evidence 
of validity was provided by the fact that the items which 
referred directly to interest in or frequency of problem- 
solving activity were among the most highly differentiating 
items in the item analysis. Additional evidence of validity 
was provided by the fact that attitude scores and perfor- 
mance scores were positively related. 

2. Is there a sex difference on such a scale? 

Men attained a significantly higher mean score on both 
forms of the scale, a finding consistent with the basic hy- 
pothesis that sex differences in problem solving result 
from sex differences in attitude. 

3. Is problem-solving attitude related to problem- 
solving performance ? 

Attitude and performance measures were positively 
related. This finding in itself does not indicate whether 
performance depends on attitude or attitude upon perfor- 
mance; Since performance change was shown to follow at- 
titude change, however (see Question 4), this correlation 
may be interpreted to mean that variance in problem- 
solving performance can be accounted for, in part, by dif- 
ferences in attitude. 

4. Will an attempt to change attitude be followed by a 
change in performance? 

Sixteen groups of six Ss each met together for a total 
of three hours, one hour on each of three successive days. 
Each group was composed of three men and three women — 
making a total of 48 men. and 48 women. There were four 
experimenters, two male and two female, each of whom 
worked with four groups of six Ss each. 

During the first hour Ss were given one form of the at- 
titude scale and also a series of ten problems to solve, with 
40 minutes working time allowed for the completion of the 
problems. The second hour consisted of an informal group 
discussion aimed at improving attitude toward problem 
solving. The discussion procedure was worked out on the 
basis of considerable pre-testing and was limited to one 
00-minute session. The Ss were told that the purpose of the 
experiment was to standardize the problems and scales and 
to get their suggestions for future research. During the 





third hour the alternate form of the attitude scale and a 
second set of ten problems were administered. Since the 
two sets of problems were not exactly equal in difficulty, 
the order of presentation was reversed for half the Ss. 

When the pre- and post-discussion problem-solving 
scores were compared for men and for women it was found 
that women improved significantly in performance, while 
men did not. This indicates that an attempt to change atti- 
tude will be followed by a change in performance. That the 
change occurred only in women appears to be due to the 
fact that women had a less favorable attitude to begin with, 
and hence had more room for improvement of the attitude. 

9. Will women respond more favorably than men to an 
attempt to improve their attitudes ? 

The mean difference in performance scores (post- 
discussion score minus pre-discussion score) was signifi- 
cantly greater for women than for men, which shows that 
women did respond more favorably to an attempt to improve 
attitudes. Contrary to expectation, the attitude scores did 
not improve significantly for either sex following the - 
discussion. 49 pages. $1.00. Mic 55-655 


A COMPARISON OF NORMAL AND 
BRAIN PATHOLOGY GROUPS ON 
CERTAIN ASPECTS OF VISUAL 

PERCEPTION UNDER CONDITIONS 

OF INTERMITTENT ILLUMINATION 


(Publication No. 13,862) 


Charles William Dean, Ph.D. 
University of Pittsburgh, 1955 


Statement of the Problem: 


This study was designed to investigate the hypothesis 
that persons afflicted with brain pathology will perform 
less efficiently than normal individuals on a visual test 
characterized by the presentation of stimuli under various 
subfusion frequency illumination conditions. While con- 
siderable work has been done on the critical flicker fre- 
quency phenomenon, little or nothing is known about 
perceptual performance under slower frequencies. A 
secondary hypothesis stated that brain-damaged persons 
would show a relatively greater decrement in performance, 
compared to normals, at slow frequencies than at faster 
rates. 


Subjects: 


Eighteen brain-damaged and 18 normal subjects were 
used in the experiment. A careful attempt was made to 
match the groups in age, education, and intelligence. The 
mean age for subjects in the organic group was 31.2 years, 
and for the normals, 32.3 years. The mean educational 
level was 10.3 grades for the brain-damaged subjects, and 
12.1 grades for the normals. The mean Otis I.Q. for the 
organics was 81.1, and for the normals 92.2. This test 
probably penalized the organics unduly because of its time 
limit. Several members of this group were hemiplegic or 
afflicted with tremor, and could not work rapidly. This 
seems to be corroborated by Wechsler-Bellevue I.Q’s 
available on seven of the patients. The average I.Q. for 
these tests was 99.9. The brain-damaged subjects were of 
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various types and etiologies, but included only one known 
occipital lobe injury case. 


Procedure: 


A General Radio strobotac and strobolux constituted the 
source of illumination. Four frequencies of flash rate were 
employed, 40 f.p.s., 10 f.p.s., 1 f.p.s., and one flash per 
three seconds. The strobolux was driven by the strobotac 
directly at 10 f.p.s. and 40 f.p.s. At the slower rates it was 
necessary to incorporate a mechanical timing system. The 
duration of an individual flash with this equipment was .05 
milliseconds. 

Stimuli for the experiment included geometric figures, 
dot-counting problems, and two equivalent Snellen charts. 
The geometric and dot tasks were set up as four item od- 
dity problems. There were 32 such problems in the geo- 
metric series, and 24 in the dot series. The time taken 
for perception of the odd element, measured by a chrono- 
scope, was the basic measure of performance. Errors 
were also recorded and included as a measure. The num- 
ber of letters accurately read constituted performance on 
the eye charts. Two frequencies only, 40 f.p.s. and one 
flash per three seconds, were used with the Snellen charts. 


Results: 


Analysis of variance and accompanying “t” tests were 
used in the handling of the data. The brain-injured group 
performed with significantly poorer efficiency than the 
normals. Discrimination between groups with the geo- 
metric and dot problems was generally greater at fast 
frequencies than at slow. With the Snellen charts, how- 
ever, differences were significant only at the slow fre- 
quency. With both groups, the geometric stimuli were found 
to be more sensitive to variations of frequency than were 
the dots. There were four types of geometric figures used, 
and these were found to vary consistently in discrimination 
power and difficulty. The dots proved to be more difficult 
than the geometric forms, but discriminated the groups to 
about the same extent. Error patterns in the groups were 
virtually identical. CFF did not discriminate between the 
groups. 


Conclusions: 


A method of presenting perceptual problems under 
various illumination input frequencies was shown to be 
effective in discriminating brain-damaged from normal 
individuals. The data may be interpreted as contributing 
to knowledge of visual summation processes, and as sug- 
gesting a practical neurological diagnostic procedure. 
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A TEST OF THE CONTINUITY 
HYPOTHESIS IN DISCRIMINATION 
LEARNING 


(Publication No. 13,266) 


W. Richard Goodwin, Ph.D. 
Stanford University, 1955 


Two studies were designed to bear on the continuity - 
non-continuity theory. The first was designed to test a 
basic assumption of the continuity hypothesis which states 
that all stimuli impinging on the sensorium of an organism 
at or near the time of a response will share in the conse- 
quences of that response. If it is accompanied by rein- 
forcement, all aspects of the situation will gain an increment 
of strength, if by non-reinforcement, all will lose in strength. 

In order to test this assumption, two groups of animals 
first learned the same brightness and then the same hurdle 
discrimination in a bi-dimensional stimulus situation where 
the hurdle and brightness cues were paired at random on 
successive trials. During the learning of the hurdle dis- 
crimination, both cue members of the brightness dimension 
received equal fifty percent reinforcement and non-reinforce- 
ment. Then one group relearned the original brightness 
discrimination, while a second group learned the reversal 
of it. According to the previously outlined continuity as- 
sumption, both groups, by virtue of the fifty percent rein- 
forcement and non-reinforcement to the brightness cues 
during the hurdle discrimination, should learn the third 
discrimination in the same number of trials. To insure that 
sufficient reinforcement and non-reinforcement was given 
during the learning of the hurdle discrimination to neutralize 
completely the brightness cues, subgroups from each of the 
major groups received different amounts of overlearning 
following the second and subsequent discriminations. 

The results were contrary to the continuity predictions 
in two ways. First, the group which relearned the original 
brightness discrimination did so in significantly fewer 
trials than the other group which learned a reversal of the 
original, and second, there was no clear-cut relationship 
between amount of overlearning and trials to learn the 
subsequent discriminations. 

Two possible modes of reconciling the results with the 
continuity hypothesis were explored with the conclusion 
that neither would account for them. Accordingly, a ten- 
tative mechanism, essentially noncontinuous, was proposed 
to account for the results. 

The second experiment was intended to supplement the 
findings of the first, and also to provide another test of the 
predictive efficiency of the continuity hypothesis. 

Three groups of animals were employed. Group I learned 
only a series of hurdle reversals. Group II learned the same 
hurdle reversals, but alternately learned brightness dis- 
criminations with black the positive cue. Group III also 
learned the hurdle reversals, but in place of interpolated 
brightness discriminations, Group II had interpolated trials 
with no one cue systematically reinforced, and all cues 
equally reinforced. 

According to continuity principles, Groups II and III have 
equal opportunity for extinction of the hurdle habits during 
the interpolation. Both, therefore, should perform better 
than Group I when returned to the hurdle dimension. In 
addition, Group III does not learn a competing discrimination 
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during the interpolation, and therefore should perform 
better than Group II. 

The results were in accordance with continuity prin- 
ciples with regard to Group II, but were not with regard to 
Group III. Thus the problem for the continuity hypothesis 
is to account for this discrepancy. An attempt was made 
to explain it in terms of differential reinforcement pat- 
terns, but the obtained results still could not be predicted. 
Thus the general trend of the results was in opposition to 
continuity principles. This was interpreted as indirect 
support for the non-continuity mechanism proposed in con- 
nection with the first experiment. 

62 pages. $1.00. Mic 55-657 


FRUSTRATION IN NEONATES: AN 
INVESTIGATION OF THE RELATIONSHIP 
BETWEEN FRUSTRATION TOLERANCE 

OF NEONATES AND FRUSTRATION 

TOLERANCE OF THEIR PARENTS 


(Publication No. 13,616) 


Herbert J. Hauer, Ph.D. 
New York University, 1955 


Prompted by the need for an understanding of the origin 
of mental illness, this research was undertaken in an ef- 
fort to arrive at some clarification of this problem. The 
ability of an individual to withstand both internal and ex- 
ternal frustration has been discussed frequently as an in- 
dication of the possibility of his becoming mentally ill. 

This study investigated the relationship between the neonates 
and their parents with respect to their abilities to with- 
stand frustration. 

The experimental data were secured from neonates who, 
because of their young age had been subjected to a minimum 
of environmental influences, and from their parents. The 
neonates and their parents were subjected, individually, 
to an experimentally induced frustrating situation. The 
technique used in frustrating the neonates was the with- 
drawal of the milk bottle after one minute had elapsed from 
the start of a regular feeding period. The technique used in 
inducing frustration in the parents was to present them 
with two simple problems which they solved. A third prob- 
lem, similar in nature, was then presented. This problem 
was insoluble. Changes in physiological conditions were 
then obtained: heart beats from the neonates and pulse 
beats from the parents. The final scores used were the 
changes in the physiological reactions. Thirty-four neo- 
nates were used in this study, seventeen males and seven- 
teen females. Since their parents were tested, this resulted 
in scores from thirty-four mothers and from thirty-four 
fathers. 

In order to determine whether there was any significant 
difference in neonatal scores due to the sex differences, 
the standard error of the difference between the means was 
obtained. The null hypothesis was used, and indicated that 
there was no significant difference in reaction to the frus- 
trating situation because of the sex difference. 

In order to obtain some conclusion as to whether there 
was any correlation between the scores obtained by the 
neonates’ reactions to frustration, and the scores received 





by their mothers and fathers, Spearman’s Rank-Difference 


Correlation method was employed. The results indicated 
that the scores obtained by the neonates correlated signi- 
ficantly with the scores obtained by their mothers, even 
above the one percent level, and rejected the null hypo- 
thesis that there was no correlation. The same computa- 
tions showed that there was no correlation between the 
scores obtained by the neonates as compared with those 
received by their fathers, and accepted the null hypothesis 
that there was no relationship between these scores. 

The high positive correlation obtained between the neo- 
nate’s reaction to frustration and that of his mother must, 
therefore, be due to either one, or a combination of genetic 
components and/or prenatal influences. Considering the 
immense seriousness of the entire problem of personality 
disorders, and the toll these disorders exact, further re- 
search in genetics and the study of prenatal influences is 
imperative. 97 pages. $1.21. Mic 55-658 


AN EXPERIMENTAL TEST OF THE 
GENERAL DRIVE CONCEPT 


(Publication No. 13,838) 


James Gordon Holland, Ph.D. 
University of Virginia, 1955 


The present experiments were designed to test the 
general drive concept which asserts that the momentary 
strength of any response is partially determined by all 
drive conditions present. The results of previous experi- 
ments have been ambiguous in their support of this theory 
and even when they have seemed to favor it such an inter- 
pretation has been seriously limited by methodological 
problems inherent in their design. This paper reports two 
experiments which were carried out in an attempt to pro- 
vide a more clear-cut test of this theory and to overcome 
these methodological difficulties. 

In the first experiment 16 male albino rats were trained 
to press a bar in a Skinner box in order to delay shock for 
20 sec. After the rats reached a criterion of not less than 
three responses for every shock received in two 3-hr. ses- 
sions, they were divided into four groups and tested under 
the same conditions after 0, 22, 48, or 72 hr. of food de- 
privation. No significant differences were obtained. The 
per cent changes in number of responses during the last 
hour of the test session as compared with the last training 
session were - 5.82 for 0-hr. deprivation, - 3.04 for 24-hr. 
deprivation, -8.68 for 48-hr. deprivation, and -11.96 for 
72-hr. deprivation. 

The second experiment was conducted to test the reli- 
ability of the findings of the first study. Thirteen rats were 
trained in the avoidance response and then each rat was 
tested after having been deprived of food for 0, 24, 48, and 
72 hr. Again no significant influence of deprivation was 
obtained. These results fail completely to support a gen- 
eral drive interpretation and indicate a need to either 
modify or abandon it. Alternative formulations are 
discussed. 56 pages. $1.00. Mic 55-659 
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THE RELATIONSHIP OF SERIAL LEARNING 
AND RETENTION TO ANXIETY LEVEL 
AND THE EMOTIONAL QUALITY 
OF STIMULUS WORDS 


(Publication No. 13,871) 


Edward Lynd Kendall, Ph.D. 
University of Pittsburgh, 1955 


This research was designed as an investigation of the 
effect of anxiety level and the emotion-evoking character- 
istics of stimulus words on serial learning and retention. 
The specific hypotheses tested were as follows: 


1, Anxious subjects will learn serial materials ata 
less rapid rate than nonanxious subjects. 

2. Emotional stimulus words will be learned less ra- 
pidly than neutral words. 

3. Anxious subjects will retain serial materials less 
well than nonanxious subjects. 

4. Emotional stimulus words will be retained less well 
than neutral words. 


This experiment was designed as a 2x2 factorial: two 
anxiety conditions and two word lists. High and low anx- 
iety groups of 30 subjects each were selected so as to con- 
sist of those obtaining raw scores of 21 and above and seven 
and below on Taylor’s Manifest Anxiety Scale. The subjects 
were drawn from the undergraduate psychology classes of 
the University of Pittsburgh. Neutral and emotional word 
lists of 12 items each were constructed and equated for 
frequency of word usage to make them comparable in fam- 
iliarity. Subjects from the high and low anxiety groups 
were randomly assigned to learn either the emotional or 
neutral word list. Thus there were four experimental 
conditions: high anxiety-emotional list, high anxiety-neutral 
list, low anxiety-emotional list, low anxiety-neutral list. 

All subjects learned their assigned list to a criterion 
of two successive errorless trials by the serial anticipa- 
tion method. A seven-day period intervened between 
learning and relearning. Subsequently, all subjects re- 
learned the lists to the original criterion of mastery. Both 
the learning and retention data were analyzed in terms of 
both a one-errorless-trial and two-successive-errorless- 
trial criterion. Analysis of variance procedures were 
employed in treating the learning data. However, the 
analysis of covariance technique was applied to the re- 
tention data in order to partial out the correlation between 
learning and relearning measures. 

The principal conclusions derived from this study may 
be summarized as follows: 


1. No statistically significant differences were ob- 
tained between the learning rates of anxious and 
nonanxious groups. However, anxious subjects re- 
quired a greater number of trials to the two-error- 
less-trial criterion than nonanxious subjects. 

. No statistically significant differences were found 
between the learning rates of groups learning the 
emotional list as opposed to those learning the 
neutral list. However, the former group required 
more trials to both the one-errorless and two- 
errorless-trial criterion. 

. No statistically significant differences were found 
between the retention scores of anxiety vs. non 





anxiety groups and emotional vs. neutral list con- 
ditions. No trend was detectable in the correspond- 
ing mean differences. 

. Serial position curves for the four groups were 
plotted and, in general, typical bowed serial posi- 
tion curves were obtained. 
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ON THE EFFECT OF CUE CONSISTENCY 
IN PLACE LEARNING BASED ON 
COMPOUND DISCRIMINATIONS 


(Publication No. 13,400) 


Osborne Wilson Lacy, Ph.D. 
University of Pennsylvania, 1955 
Supervisor: William A. Shaw 

The research here summarized was designed to assess 
the generality of the notion of consistency in the proposition 
that the effectiveness of the acquisition of “place-going” 
tendencies in the rat learning a single T-maze is a function 
of the consistency of the cues available to the learner. 

The experiment required the manipulation of three gen- 
eral, qualitatively different conditions: Place (A), Drive 
(B), and Brightness (C). Each of these was capable of 
discrimination in two aspects which served as cues: Ai, 
place X; A, Place Y; B,, hunger; Bz, thirst; C,, light 
maze and background curtains; C,, dark maze and curtains. 

It was hypothesized that Ss would learn to go to one 
place uniquely defined by a particular arrangement of ob- 
jects or to the other more rapidly in the case where one 
kind of drive cue plus one kind of brightness cue was in- 
variably associated with a given place, (the other drive and 
brightness cues being consistently associated with the other 
place) than in the case either where (1) only place and 
drive cues were consistent, brightness varying randomly, 
or where (2) only place and brightness were consistent. 

Three experimental groups were employed, Group I 
having all three kinds of cues consistent, Group I having 
brightness and place consistent, and Group III having drive 
and place consistent. 

A complex training schedule assuring a random expo- 
sure to each condition with balanced exposure to each 
combination of conditions was devised. This schedule ef- 
fectively prevented the formation of habits to make either 
a right or a left turn consistently and at the same time 
master the problem, and prevented as well the tendency to 
respond to the problem in terms of some alternation habit. 

The performance of the Ss was assessed in four ways. 
The principal measure of learning was taken as the number 
of trials required to satisfy Grant’s Successive Successful 
Runs Criterion at the .05 level of confidence. In addition 
the results were analyzed in terms of (1) time per trial, 

(2) errors per trial (3) Vicarious-trials-and-errors (VTEs). 

After 50 one-run-per-day trials all the Ss in Groups I 
and III had reached the criterion; only two Ss in Group III 
gave evidence of learning. The differences between the 
averages of Group I and III, using Fisher’s t, was signifi- 
cant beyond the .001 level of confidence. The differences 
between Group I and II, and between Group II and III, using 
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Festinger’s nonparametric d test, were significant beyond 
the .01 level. In all cases the results were in the direction 
predicted by the experimental hypothesis; the median trials 
to criterion for Group I was 19; for Group III, 30; for Group 
IT, 50. 

It is evident from these results that the number of cues 
consistently associated influences the rate of learning, and 
that cues qualitatively quite different may be compounded. 

The difference between the learning of Groups III and II 
indicates, furthermore, that the specificity of the cue re- 
levant to the needs of the learner is an influential factor in 
place learning. 

Further analysis of the data indicates that the results 
were not likely to have been biased by any cue taken sinp- 
ly, or by the extraneous factors of a tendency to respond 


with a particular directional turning habit. 
68 pages. $1.00. Mic 55-661 


MUSCLE ACTION POTENTIAL PATTERNS 
AS A FUNCTION OF PRACTICE AND 
TASK-CENTERING IN A SIMPLE 
REACTION TIME EXPERIMENT 


(Publication No. 13,414) 


Herman Niebuhr, Jr., Ph.D. 
University of Pennsylvania, 1955 
Supervisor: Julius Wishner 


Three hypotheses on the effect of practice and instruc- 


tions on muscle action potential (MAP) patterns were tested. 


They developed in part out of an appraisal of past research 
in this area, and also from predictions which can be infer- 
red from the theoretical discussions of Goldstein, Freeman, 
Asch and Wishner. The primary frame of reference de- 
rives from Wishner’s general concept of “efficiency” which 
has been formulated for utilization in the areas of psycho- 
physiological functioning, learning and motivation. 

Forty student nurses served as subjects. Twenty Ss 
received self-centering (SC) instructions and twenty Ss re- 
ceived task-centering (TC) instructions. All Ss participated 
in three practice sessions; the experimental problem was a 
simple reaction time (RT) task, and each session consisted 
of 100 RT trials. Two aspects of the MAP pattern were 
- measured; the focal component consisted of potentials taken 

from the extensor digitorum communis muscle involved in 
the RT task; the remote component consisted of potentials 
taken from the same muscle in the left forearm. For 
twenty trials from each session three MAP measures and 
one performance measure was made: (1) Right Arm Re- 
action Spike Potential, or the amount of tension manifested 
at the instant of reaction in the reacting member; (2) Right 
Arm Preparatory Potential, or the amount of tension used 
to hold down the telegraph key during the preparatory 
period; (3) Left Arm Preparatory Potential, or the amount 
of tension in the left arm during the preparatory period; 
and (4) Reaction Time, or the time duration from the onset 
of a visual stimulus to the release of the telegraph key. 

Hypothesis 1 predicted that the degree of focalization 
of the MAP pattern would increase with practice. Although 
the Right Arm Preparatory Potentials, and the Left Arm 
Preparatory Potentials did indeed decline with practice, 








while the Right Arm Reaction Spike Potentials remained 
stationary, ratio representations of the MAP patterns failed 
to confirm the hypothesis. The presence of a “floor effect” 
in the TC group’s Left Arm Preparatory Potentials, due to 
apparatus limitations, indicates that the obtained ratios are 
not accurate representations of the MAP pattern. The pre- 
sent experiment thus offered no adequate test of this hypo- 
thesis. 

Hypothesis 2 stated that MAP pattern focalization would 
be greater in task-centered subjects than in self-centered 
subjects. Ratio representations of the MAP patterns during 
the preparatory and reaction period show marked and sig- 
nificant differences between instructions groups. The con- 
clusion that TC subjects are more efficient in the distribution 
of their available energy seems warranted. 

Hypothesis 3 predicted that an S’s MAP pattern would 
tend to remain stable from session to session. Correlational 
analysis of the MAP component measures led to an accep- 
tance of this hypothesis. This is an important finding for 
the concept of “efficiency” if this concept is to have value 
as an index of mental health. 

In general, it was concluded that changes in the MAP 
pattern during motor learning are a function of the combined 
effect of several variables: motivational state, amount of 
session-by-session practice, and amount of within-session 
practice. 62 pages. $1.00. Mic 55-662 


AN INVESTIGATION OF THE 
RELATION OF ANXIETY TO 
LEARNING AND RETENTION 


(Publication No. 13,883) 


John Owen Noll, Ph.D. 
University of Pittsburgh, 1955 


This research was concerned with the relation of anxiety 
to the learning and retention of verbal material. A retro- 
active inhibition design was employed to test these relation- 
ships. A Hull-type memory drum was used to present the 
two nonsense-syllable lists which constituted the learning 
tasks and the list of colors which constituted the rest in- 
terval activity. A two-second interstimulus time interval 
and a six-second intertrial time interval were employed. 

Sixty experimental subjects were selected on the basis 
of their scores on the Taylor A Scale. There were 15 
anxious subjects and 15 nonanxicus subjects in both the 
control and experimental groups. 

Four experimental hypotheses were formulated on the 
basis of the extension of the theoretical formulations of Hull, 
made by Spence, Taylor, and Montague. 

Two-by-two analyses of variance, t tests, and one U test 
were performed on the data. 

It was predicted that anxious subjects would show a 
greater decrement in retention as compared with nonanxious 
subjects in the experimental group. The results indicated 
that there were no statistically significant differential ef- 
fects of anxiety on retention. There was a tendency for 
anxious subjects to retain better than the nonanxious when 
the more reliable measure of retroactive inhibition was 
considered. 

It was predicted that anxious subjects in both the ex- 
perimental and control groups would show a superiority of 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PSYCHOLOGY 


1917 





performance on the original learning list as compared with 
nonanxious subjects. The results were significant at the 
.025 point of confidence, but in the opposite direction of 
the prediction, i.e., anxious subjects took a significantly 
greater number of trials to attain the criterion of learning. 

It was predicted that nonanxious subjects would show a 
superiority of performance on the interpolated learning 
list as compared with the performance of anxious subjects 
in the experimental group. The results showed no statis- 
tically significant differences between the means of these 
groups. There was a slight tendency for anxious subjects 
to perform more efficiently. 

It was predicted that in the control group anxious sub- 
jects would retain better than the nonanxious subjects. The 
results indicated no statistically significant differences in 
’ retention, although the anxious group tended to retain better 
than the nonanxious group. 

Tests of significance were performed between the num- 
ber of trials required on the original learning task and the 
number of trials on the interpolated learning task for both 
the anxious and nonanxious subjects comprising the ex- 
perimental group. A test of significance was also made 
between the mean differences obtaining between these two 
tasks for both groups of subjects. The results of these 
tests indicated that anxious subjects tended to show a 
greater improvement in learning the interpolated task re- 
lative to their performance on the original learning list 
than did nonanxious subjects. 

The results of this research tend to cast some doubt 
on the generality of the theoretical formulations proposed 
to account for the relation of anxiety to the learning and 
retention of verbal learning material. The interstimulus 
time interval employed appears to be an important variable 
in determining task difficulty, and it is suggested that the 
more difficult the task the more difficult it is for anxious 
subjects to habituate to the learning situation. However, 
it was further suggested that they were able to do so when 
required to master successive tasks, ultimately performing 
as well or perhaps better than nonanxious subjects. Pre- 
sumably, the ability of the anxious subjects to habituate 
would be a function of the degree of anxiety, the intrinsic 
task difficulty, and the rate of stimulus presentation. 
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MATERNAL BEHAVIOR OF 
HYPOPHYSECTOMIZED GRAVID 
ALBINO RATS AND THE DEVELOPMENT 
AND PERFORMANCE OF THEIR PROGENY 


(Publication No. 13,279) 


Mariano Dy-Liacco Obias, Ph.D. 
Stanford University, 1955 


The present investigation was designed to examine the 
essentiality of the pituitary gland as a factor in the ap- 
pearance of specific maternal behavioral manifestations 
and on the behavioral development and performance of the 


progeny. 
Mature primiparous albino rats hypophysectomized on 





the thirteenth day of pregnancy and their unoperated controlg 


were observed at the time of parturition and were tested 
and observed for such maternal responses as attending to 
the newborn and the afterbirth, retrieving of the young, 
pre- and postparturitional nesting activity, suckling of the 
young, and protective attitude towards the young. No ap- 
parent differences were observed between control and 
partially hypophysectomized mothers. Totally hypophy- 
sectomized mothers displayed normal maternal behavior 
(even in suckling foster young whose care they shared with 
lactant mothers) except at the time of parturition. At this 
time, three animals died without expelling their young, two 
died after caesarian section where live young were ob- 
tained from one, and six survived parturition which was 
marked with a high degree of variability with regard to 

the ease and duration of delivery, the number of stillbirths, 
the cleaning of the newborn, and the devouring of the after- 
birth or dead young. Gestation was prolonged by a day in 
three of the six surviving animals. 

The progeny of the mothers that were studied were 
closely observed in their neonatal stages. There was a 
high incidence of stillbirths and deaths close to the time 
of delivery. In such cases, the young were physically well 
developed and the disturbances leading to death were 
highly indicative of disturbances in the vital centers of the 
nervous system. All the young were immediately placed 
under the continuous care of foster mothers. During their 
first 30 days after birth, they were observed or tested for 
daily weights, dates of opening of the external ears and 
of the eyeslits, appearance of the upper and lower incisors, 
startle reflex, and righting reflex. When the subjects were 
birth equated, the offspring of the pituitariless mothers 
appeared to mature earlier with respect to the appearance 
of the incisors and the opening of the eyeslits. When the 
subjects were conception equated, however, such differ- 
ences were no longer significant and the offspring of the 
pituitariless mothers were behind in the appearance of the 
righting and startle reflexes. 

Beginning at 40 days of age, the surviving young were 
tested for maze learning activity. They were given 295 
trials in a 10-unit multiple-T water maze. During the 
maze trials, one offspring of a totally hypophysectomized 
mother displayed a unique unilateral physical and behavioral 
anomaly outstandingly different from the other pups in its 
group. With this aberrant animal included, the offspring 
group of the pituitariless mothers showed a significantly 
higher incidence of maze learning errors. With the aber- 
rant animal excluded no significant differences were 
obtained. 

The high mortality rate of the young of the pituitariless 
mothers whose birth mechanisms were disturbed and the 
great variability of the effects seen later were taken to 
indicate that such abnormalities were not direct conse- 
quences of maternal hormone deprivation but rather from 
anoxemia or asphyxia of the young caused by disturbances 
in the birth mechanisms of the mothers. 

It is therefore concluded that as far as maternal be- 
havior and behavioral development and performance of the 
progeny are concerned, the maternal albino rat’s pituitary 
gland is not essential, at least from the thirteenth day of 
pregnancy on. 196 pages. $2.45. Mic 55-664 
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AN EXPERIMENTAL STUDY OF THE 
RELATIONSHIP BETWEEN MUSCLE 
STANCE, AND MOOD AND TEMPERAMENT 


(Publication No. 13,629) 


Margaret Mary Phillips, Ph.D. 
New York University, 1955 


Chairman: Dr. John Rockwell 

The purpose of this study was to investigate the rela- 
tionship between muscle stance and temperament. 

It endeavored to ascertain: 

1. Whether deliberately cultivating positive 
muscle stances would have a stabilizing 
effect on personality, and so change it, 
that better social adjustment resulted. 

. If relaxation could be used as a tool 
whereby the overactivity, irritability, 
quarrelsomeness, and other characteris- 
tics typifying the period bridging restraint 
and normal activity, would be lessened. 

The children chosen for the study demonstrated severe 
social and personal adjustment problems. 

The research extended over two years. Three groups 
were utilized the first year (1952-53). The treatment pro- 
cedure for each was very different. 

For Group I, current social service techniques were 
employed. 

For Group I, adjustment was made through therapy with 
emphasis not on subtle perception cues but on intentionally 
cultivated muscular adjustment. 

Progressive relaxation (Jacobson’s method) was pur- 
posely developed in Group III. An attempt was made to 
restore natural rhythms of muscle response. 

The next year (1953-54) two classroom teachers, under 
the guidance of the investigator, carried on adjustment pro- 
cedures that combined all three techniques. The Duffany 
Group began progressive relaxation at the beginning of the 
series and continued half way through the lessons, while 
The Knapp Group began at a midway point and extended to 
the end. 

There were three controls. First, each group served 
as a control on the other. Secondly, each child was his own 
control. He started at a certain point. His change was 
measurable. Third, the 1953-54 groups served as a control 
upon the original experiment. This constituted a measure 
of the reliability of the method. 

Sociograms, THE CALIFORNIA TEST OF PERSONALITY 
and THE TEACHER OBSERVATION CHECK LIST were used 
for screening purposes. 

In the 1952-53 study more children made friends in The 
Relaxation Group than in either of the other two groups. 

Statistical comparison of scores on THE TEACHER OB- 
SERVATION CHECK LIST was difficult due to the limited 
number of children involved. There was some evidence, 
however, that The Relaxation and The Expression Groups 
made a better adjustment than did The Social Service Group. 

In the 1953-54 study, all of the children in The Duffany 
group made a friend. Three in The Knapp Group succeeded. 

Individual progressions and regressions could be clearly 
traced through the lessons. 

Statistical comparison of THE TEACHER OBSERVATION 
CHECK LIST revealed that The Duffany Group made more 
progress than did the Knapp Group. 





Many understandings and facts emerged from this study. 
Perhaps the most significant were: 

1. The children developed ability to see other 
people’s points of view. Even though this 
brought acceptance of them, if emotion was 
very strong anger sometimes ensued. 

. It was demonstrated that intellectual processes 
did not alone control emotion. 

. The children were able to describe accurately 
the feeling of tensed and relaxed muscles. 

. Answers clearly indicated they felt the state of 
tenseness had something to do with their feelings. 

. Before The Muscle Stance Theory was introduced, 
they verbalized that relaxing made one feel 
better and that they sometimes resorted to it for 
this purpose. 

. The theory carried over into everyday living. 

. Both (1953-54) groups developed the ability to 
control emotions if the feelings were not too 
intense. 

. Only The Duffany Group, which began with relax- 
ation and continued with partial relaxation 
throughout the study, could control strong 
emotions. 

The study indicated that progressive relaxation, be- 
sides its great use in conserving and preventing the waste 
of physical energy, could be used as a preliminary aid in 
the reinactment of positive muscle stances and in con- 
trolling overactivity and emotion. 
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THE EFFECT ON PROBLEM SOLVING 
OF SUCCESS OR FAILURE AS A 
FUNCTION OF CUE SPECIFICITY 


(Publication No. 13,284) 


Ramon J. Rhine, Ph.D. 
Stanford University, 1955 


This investigation was concerned with the effects of 
success and failure as motivational factors in problem 
solving performance. The first of two closely related 
experiments was designed to test the five hypotheses which 
follow: 

1. Failure inhibits problem solving and/or success 
facilitates it. 

2. The effect of success and failure upon problem 
solving interacts with sex. 

3. The degree to which success and failure affect prob- 
lem solving varies as a function of the similarity between 
the situation in which the cues for success and failure oc- 
cur and the subsequent test situation. | 

4. Problem solving varies as a function of need for 
achievement. 

0. The effect of success and failure on problem solving 
varies with need-achievement. 

The test materials were anagrams of two classes, 
creature and country, each class having three levels of 
difficulty. Five groups of subjects were employed: a con- 
trol group, two success groups and two failure groups. 
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Sets of easy and difficult pretest anagrams were used with 
the success and failure groups, respectively, the control 
group being given anagrams of moderate difficulty. For 
One success and one failure group the pretest anagrams 
and those in the subsequent test were of the same class, 
but for the other success and failure group, the pretest and 
test anagrams differed as to class. The test anagrams, 
which followed immediately after the pretest, were of mod- 
erate difficulty and identical for all groups. Two days prior 
to the anagram tests, McClelland’s need-achievement mea- 
sure was administered, and immediately following the an- 
agrams, a questionnaire eliciting reactions to the anagram 
test was filled out by all subjects. 

Results from comparisons of the test anagrams permit 
the following conclusions: (a) problem solving performance 
following the experience of failure is significantly inferior 
to that following the experience of success; (b) no inter- 
action between success or failure and sex is demonstrated 
for anagram problem solving; (c) on the average, increasing 
the similarity of pretest and test conditions by giving pre- 
test and test anagrams of the same class increases the ef- 
fect of failure; (d) as measured by McClelland’s method 
need-achievement is not shown to influence problem solving 
significantly when considered alone or when considered as 
interacting with success or failure. 

The second experiment was designed with the expecta- 
tion of demonstrating the following: first, that the inferior 
performance found for failure groups can not be accounted 
for in terms of the possibly less adequate practice afforded 
by difficult pretest problems and, secondly, that, with failure 
cues made more distinct, even fewer failure experiences 
will yield significant failure effects. 

Anagram test scores were compared for five new groups 
of subjects. The pretests for these groups were as follows: 
Group A, 15 difficult creature anagrams; Group C, 15 mod- 
erate country anagrams; Group X, 15 difficult creature 
anagrams preceded by instructions designed to minimize 
failure experience; Group Y, 8 difficult creature anagrams 
alternated with 7 easy arithmetic-series problems; and 
Group Z, no pretest. 

Both Group A and Group Y were significantly inferior 
to Group Z, which had neither practice nor failure exper- 
ience. This result shows that the superiority of success 
groups over failure groups is not due to differential prac- 
tice effects. 

Furthermore, since Group Y proved significantly in- 
ferior to Group C but did not differ from Group A, it is 
established that when cues associated with failure on one 
type of problem are employed in contrast with success on 
a second type of problem, fewer failure experiences yield 
a significant decrement in problem-solving performance. 

It is possible that the same result would have obtained if 
the failure cues had not been emphasized although this is 
a less likely conclusion. 66 pages. $1.00. Mic 55-666 





RETENTION OF CONCEPTS AS A 

FUNCTION OF THE DEGREE OF 

ORIGINAL AND INTERPOLATED 
LEARNING 


(Publication No. 13,131) 


Jack Richardson, Ph.D. 
Northwestern University, 1955 
Supervisor: Benton J. Underwood 

This study used concept materials in the usual RI 
paradigm with A-B, A-C lists. The material consists of 
concrete nouns as examples of concepts and descriptive 
adjectives as the concept names. Two lists were con- 
structed with the same nouns as examples of concepts but 
differing in the adjectives designated as the correct con- 
cept names. There were four examples of each of four 
concepts in a list. The nouns were presented on a Hull- 
type memory drum at a 3-sec. rate and the S instructed to 
give descriptive terms while E answered “right” or 
“wrong” to each response. The concept names were not 
presented at any time. 

There were nine groups of ten Ss. Each group learned 
the original list to a criterion of either 8, 12, or 16 correct 
responses on a Single trial and then learned the interpolated 
list to a criterion of either 0, 8, or 16 correct responses 
on a single trial. After a 24-hr. retention interval Ss re- 
learned the original list. 

The results may be summarized as follows: 

1. Retention decreased as the degree of interpolated 
learning increased. 

2. The decrement in retention due to degree of inter- 
polated learning can be accounted for by the intrusions 
from the interpolated list and by failure of Ss to give any 
overt response. 

3. The degree of original learning was not an effective 
variable overall but there appeared to be an interaction 
between degree of original learning and degree of inter- 
polated learning. Without any interpolated learning there 
was a decrease in retention as original learning increased 
while, with interpolated learning, the retention first de- 
creased and then increased as degree of interpolated 
learning increased. 

The groups which did not receive interpolated learning 
and which learned to a criterion of less than 16 correct 
gave more correct responses after the retention interval 
than at the end of learning. This gain came from within 
the concepts, i.e., the gain consisted of examples of con- 
cepts which had been given correctly during learning even 
though the particular example had not elicited the correct 
concept name. Not a single concept name was forgotten in 
the groups which did not receive interpolated learning. 

The interpolated learning resulted in a decrement in 
the retention of concept names but the loss was primarily 
due to loss of specific examples for concepts which were 


given correctly for other examples. 
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THE PREDICTION OF SCORES ON 
MENTAL AND EDUCATIONAL TESTS: 

A Theoretical Analysis of Scores on Objective 
Mental and Educational Tests Based on a 
Statistical Model Relating Ability and 

Item-Difficulty 


(Publication No. 13,635) 


Harry Siller, Ph.D. 
New York University, 1955 


A strictly deductive procedure is employed to obtain 
predictions of scores on objective mental and educational 
tests of a specified type, starting with the assumption that 
ability and item-difficulty are related by the cumulative 
normal probability distribution function. The hypothesis is 
the analogue of the phi-gamma hypothesis of psychophysics 
as suggested in the literature. 

As a consequence of the hypothesis, rationalized scales 
of ability and item-difficulty are obtained; and the basic 
relations between the two scales are established and pre- 
sented in a form suitable for the mathematical discussion 
which follows. 

For tests to be considered, two types are defined: 1) 
tests in which item-difficulty is distributed according to the 
uniform (rectangular) probability function and 2) tests in 
which the distribution of difficulty is normal. In the rec- 
tangular distribution, two cases are investigated: a) tests 
in which the item frequency distribution is finite (discrete) 
and b) tests in which the item frequency distribution is 
infinite (continuous). 

In the first case of the rectangular distribution it is 
shown that the expected score is composed of two compo- 
nents. The first of these is precisely the score which 





would be achieved on a test all of whose items were of 
mean difficulty. This component is independent of the 
number of items on the test. The other component is a 
function of ability and of the number of test items. It in- 
creases in absolute value as the number of test items is 
increased, but it does not become infinite in the limit. It is 
positive for abilities below the mean and negative for those 
above the mean. Since the score depends so strongly upon 
the number of items, a test of this type is unsatisfactory in 
practice. In the second case of the rectangular distribution 
described above, it is shown that keeping the bounding item- 
difficulty coordinates fixed while increasing the number of 
items has the effect of making the expected score approach 
the score achieved by chance. Hence such tests should 
also be rejected in practice. 

For tests in which item-difficulty is normally distributed, 
it is proved that the expected score is a function of ability 
and of the variance of the difficulty distribution. It is ex- 
plicitly given by a cumulative normal probability distri- 
bution function whose variance is greater by unity than 
the variance of the difficulty distribution, where the unit 
is the variance of the distribution relating ability and 
difficulty. Tests of this type yield a theoretically sound 
pattern of scores, scaled in a rational manner. The result 
also provides a criterion for testing whether a given test 
is actually of this type. An examination of the variance of 
the score for given ability leads to a proof that this vari- 
ance cannot be expressed in closed form in terms of ele- 
mentary mathematical functions. However, an expression 
involving an infinite series is given for approximating the 
value of this variance. 

A summary of results and a bibliography are given at 
the end of the study. 78 pages. $1.00. Mic 55-668 
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It is the purpose of this study to delineate the primary 
fluctuations between traditionalism and liberalism in Amer- 
ican Reform Judaism as reflected in the four major con- 
ferences of lay and rabbinic leaders during the period from 
1855 through 1937. Another aim of this work is to identify 
and account for some of the factors which brought about 
these alternating periods of traditionalism and liberalism. 
The questions to be answered may be phrased as follows: 
What were the principal fluctuations between traditionalism 
and liberalism in American Reform Judaism? Why did they 
occur? Why has not Reform Judaism in America been con- 
sistently liberal? 





This investigation has utilized the method of historical 
inquiry, adhering to the facts related to the accomplish- 
ments of the various lay and rabbinic assemblies and the 
literature emanating therefrom. 

It is generally recognized by Reform scholars that there 
have been four major policy-making assemblies which have 
shaped the course of American Reform Judaism in notice- 
able fashion. 

1. The Cleveland Conference of 1855 followed the 
Charleston, South Carolina, attempt at Reform in 1824, in 
which the very liberal and the moderate reformers tried 
to find a means for Judaism to exist in an American en- 
vironment. The Cleveland attempt at compromise, to 
promote a more traditional Judaism based on the Bible and 
the Talmud, was a failure. Both the traditional element 
and the extreme liberals rejected the Conference proposals. 

2. The second major conference was that held in Phila- 
delphia in 1869. It passed a number of extremely liberal 
resolutions which called for changes in the traditional 
views such as affirmation of the idea of the mission of 
Israel and acceptance of the dispersal of the Jews as a 
means of fulfilling that mission, denial of the belief in 
resurrection, and insistence upon prayers in the vernacular. 
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3. The Pittsburgh Conference held in 1885, at which 
the Pittsburgh Platform of Reform Judaism was adopted, 
can be considered the third major attempt at providing 
doctrinal policy for American Reform Jews and a logical 
continuation of the liberalism of the Philadelphia Confer- 
ence. This Platform emphasized such liberal ideas as the 
rejection of those ceremonies which were held to have no 
further moral meaning, opposition to the hope of a future 
national restoration of Israel in Palestine, and a call to 
solve modern social problems on the basis of justice and 
righteousness. 

4. The Guiding Principles of Reform Judaism adopted 
by the Central Conference of American Rabbis in Colum- 
bus, Ohio, in 1937, were a radical modification of the 
Pittsburgh Platform of 1885 and a rejection of the anti- 
Zionism of that period. The Principles also set forth the 
outlook that the Oral Law as well as the Written Law were 
dynamic sources of the life of Israel and that each age had 
the obligation to adapt its teachings to its basic needs. 

In so far as the sources used are concerned, the fol- 
lowing conclusions would seem to be justified: 

1. The attempt to unify the traditional and liberal groups 
influenced the trend toward traditionalism at the Cleveland 
Conference of 1855. 

2. The factors of able leadership and the influx of ex- 
treme liberals to America from Europe brought about the 
liberalism of the Philadelphia Conference of 1869. 

3. The factors of leadership and the influx of extreme 
liberals to America apply as well in influencing the passage 
of the Pittsburgh Platform. In addition, the influence of 
the nonJewish environment upon the Jewish group and the 
factor of homogeneity in the liberal group through lack of 
divisive forces in Reform Judaism continued the trend to- 
ward liberalism evidenced in the Pittsburgh Platform of 
1885. 

4. The rise of Zionism in response to anti-Semitism, 
the new compostion of American Jewry through east Euro- 
pean immigration, and the desire for a positive platform 
of Judaism in the twentieth century were factors influencing 
the passage of the Guiding Principles of Reform Judaism 
in 1937 and modification of the Pittsburgh Platform. 
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THE CATHOLIC, JEWISH, AND 
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The purpose of this study is (1) to select representa- 
tive songs from the sacred music of Catholic, Jewish and 
Protestant religious festivals and holidays, (2) to relate 
each song to its contemporary and historic religious and 
secular setting, and (3) to suggest ways in which these 
materials may be used to promote mutual respect and 
understanding among persons who differ in religious 
backgrounds. 

Judaism is treated as a cultural unit, with emphasis 
on the Conservative Synagogue in the Ashkenazic tradition. 





Protestantism is represented by the seven largest 


denominations in the United States, and Catholicism refers 
specifically to the Roman Catholic Church.: Sacred songs 
which are traditional in the celebration of Jewish festivals 
and hymns of the Christian year are selected with the aid 
of a jury. 

The procedure is reflected in the format of the com- 
pleted study which is divided into three parts. Part I en- 
compasses a brief survey of Judaism and Judaic history, 
characteristics of Synagogue Song, and an outline of a 
typical Sabbath-morning service. This is followed by a 
review of Christianity, the growth of the Roman Catholic 
Church, and a detailed exposition of Sacred Song and the 
High Mass (missa solemnis). The inception of Protestan- 
tism and the historical development of each of the seven 
denominations representing Protestantism in this study 
completes this section of the report. 

Part II contains an historical review of major and minor 
festivals in the Jewish year, the reproduction of the selected 
sacred songs with texts translated, and background infor- 
mation about each song. This is followed by a similar 
presentation of the seasonal festivals of the Christian 
year and a discussion of the selected hymns. Since all the 
hymns are found in each of the hymnals of the seven se- 
lected denominations, the hymns and hymn-tunes are not 
reproduced in this study. 

Part III develops the theme of better understanding on 
the religious plane with focus on moral and spiritual values. 
Moral and spiritual values are examined and defined, and 
their roles in American culture emphasized. Analysis of 
the texts of the selected sacred songs provides insight into 
the attitudes, convictions and ideals of Judaism and Chris- 
tianity. This section closes with a suggested approach to 
education for religious understanding in the form of a unit 
on freedom, religion and democracy which incorporates 
the materials in parts I and II. 

Although this study is intended for use as a source book 
and does not pretend to furnish a final solution to an iso- 
lated problem, certain inferences may be made as a re- 
sult of observation and reflection: 

1. There is need for persons who differ in religious 
backgrounds to communicate. This is a prelude to under- 
standing. 

2. A program which seeks to develop kindness, under- 
standing, and patience must be pursued in an atmosphere 
of kindness, understanding and patience. 

3. The tracing of religious thought and expression from 
its beginnings to the doctrines and practices of contempo- 
rary institutions is as valid for secondary education as is 
the study of the rise of civilization. 

4. Education for religious understanding is education 
for democracy. 

9. The sacred songs of religion, establishing the mood 
of worship as well as providing a medium for it, can be an 
agency for the intercommunication of feelings and ideas 
among persons of different religious backgrounds. 
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AN EXPERIMENTAL STUDY OF THE 
COMPARATIVE COMPREHENSIBILITY 
FOR HIGH SCHOOL STUDENTS OF THE 
KING JAMES AND REVISED STANDARD 
VERSIONS OF THE BIBLE 


the King James Version test was .75 with a standard devia- 
tion of 5.138, and for the Revised Standard Version test was 
.78 with a standard deviation of 4.786; and by the split-half 
method and the use of the Spearman-Brown formula — the 
reliability coefficient of the King James Version test was 


.7113 and for the Revised Standard Version test was .7128. 

In the testing program, the instrument was administered 
to 1,358 students in senior high schools, grades 9-12, in 12 
high schools in six states. Upon the basis of the tests used 
in this research, the Revised Standard Version was more 
easily comprehended. This was indicated by the following 
principal findings. 

This study sought to determine which of two versions of 1. The mean score obtained on the King James Version 
the Bible, the King James Version or the Revised Standard tests was 17.58, with a standard deviation of 5.728; on the 
Version, is the more comprehensible for high school stu- Revised Standard Version, the mean score was 22.50, with 
dents. The research was experimental in type and utilized a standard deviation of 6.712. The obtained critical ratio 
the equivalent-groups method in which the author sought to was 14.53, and so the difference between the means is sig- 
determine the superiority of one experimental factor over nificant at both the .05 and .01 level. 
another when the operation of the variable was observed in 2. A greater number of those taking the Revised Stand- 
equivalent groups of subjects. ard Version test were able to complete the test, the passages 

The instrument of research was two constructed tests, requiring apparently shorter periods of concentration and 
multiple-choice, with the same premises and five alterna- less frequent rereading to obtain the meaning. 
tive answers but with one test using the reading passages 3. In the item-by-item analysis, the King James Version 
from the King James Version and the other using reading test was more easily comprehended by a larger percentage 
passages from the Revised Standard Version. The tests of students in only two out of 36 items, while the Revised 
consisted of 36 items, covering 29 passages in the Bible; Standard Version text was the basis of the larger percentage 
four items involved differences in syntax, and 32 items in- of correct choices in 34 out of 36 items. 
volved differences in words or phrases translated variously On the basis of these findings, several conclusions seem 
from the Hebrew or Greek in more than 1400 instances in justified: 
which they occur in the Scriptures. 1. The Revised Standard Version is undoubtedly an im- 

Attempt to secure test validity was through careful se- provement for the age group tested. 
lection of items, by appeal to the opinion of 23 scholars in 2. The findings suggest that many portions of the Scrip- 
the Biblical and educational fields, and statistically by cor- tures are not generally understood by high school students 
relation with the Iowa Silent Reading Test given in a pre- in either version. 
test program to 169 students of the St. Clairsville, Ohio, 3. While Protestantism has insisted that the Bible 
high school. Correlation with this test was by the product- speaks for itself and that it is its own best interpreter, the 
moment method and resulted in correlations of the King task of Biblical translation so that “those who read it... 
James Version test of .6700 and the Revised Standard Ver- may discern and understand God’s Word to men” is not 
sion test of .6746. Instrument reliability was determined completed. 146 pages. $1.83. Mic 55-671 
through rational equivalence — the reliability coefficient for 
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EMOTIONAL ATTITUDES OF DADE 
COUNTY, (MIAMI) FLORIDA TEACHERS 
MAY AID OR HINDER DESEGREGATION 
IN PUBLIC SCHOOL CLASSES 
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race within the county, along with their specific recommen- 
dations to aid and objections that might hinder desegregation 
in the public schools. The areas of tension and conflict and 
the areas of mutually satisfying contacts were established 
to aid school administrative and supervisory staffs in their 
planning for transition. The recommendations and objec- 
tions were categorized to serve as guides for the actual 
plans in this direction. 

Although no study could be found which dealt directly 
with the emotional attitudes of public school teachers ona 
bi-racial basis regarding desegregation, the many legal 
attempts to clarify the position of the Negro and his right to 
attend the school of his choice were directly associated with 


Chairman: Professor Alonzo F, Myers 


The study sought to determine the emotional attitudes 
of the Dade County, (Miami) Florida teachers toward deseg-| certain aspects of the problem. Related studies dealt with 
regation through the analysis of their reported unpleasant the results encountered when members of both races were 
and pleasant experiences with the members of the opposite brought together in various situations. Together they 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





SOCIAL PSYCHOLOGY 





comprised a significant relationship to this study which 
was concerned with the formulation of a policy to effect a 
change that was social as well as educational in its impli- 
cations. 

A four part open-end questionnaire served as the data- 
gathering instrument. A completed pilot study established 
the acceptance of the questionnaire in its original form and 
a previously considered twenty per cent random sample of 
white and Negro teachers. The validity of the instrument 
and the reliability of the data proved sufficient for the pur- 
poses of the study. A sixty-seven per cent return for a total 
of 419 teachers furnished the responses for categorization 
in previously established classifications. The reliability of 
each percentage was calculated, then tested for significance 
of difference in proportions, setting up the hypothesis that 
no true difference existed between the percentages in any 
two groups. 

Significant differences were found according to race for 
some items in the areas of pleasant experiences and the 
feelings aroused by them; in the areas of unpleasant exper- 
iences, the impulses to react to these incidents, and the 
actual reactions and the elapsed time between occurrence 
and the report. The probability that the sex, age, and the 
birthplace of the participant would affect his responses was 
substantiated in the areas of unpleasant experiences, the 
impulses to react to them, the actual reactions to these 
same experiences, and the recommendations to aid desegre- 
gation. 

The data revealed in this study showed the majority of 
teachers ready to accept their role in the desegregation 
process. A program of education must accompany any de- 
vised plan of transition to meet the specific needs of the 
groups concerned. Established interracial group activities, 
successfully carried out in the segregated community must 
be continued and expanded further. The recommended ap- 
proach to the problem for the public school system of the 
county contained two major areas for consideration: grad- 
ualism and a logical inception at the kindergarten and first 
grade levels. Forcing the issue at any point must be avoided 

The following recommendations were made: several 
practical programs for the desegregation process should be 
developed by school administrators now. Some should take 
cognizance of the teachers’ recommendations of gradual- 
ism and inception at the earliest instructional levels. To 
meet the educational needs of the teachers, a bi-racial 
workshop could provide a common purpose and a better 
understanding between groups. In service courses in human 
relations for employees should prove valuable to concerned 
business Owners and personnel directors, who should also 
consider Negroes as potential employees. Community 
agencies, largely responsible for the education of the general 
public, could utilize material in this study advantageously. 
Further follow-up research should be attempted for the 
Negro group. 295 pages. $3.69. Mic 55-672 
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The main purpose of this study was the determination of 
factors affecting workers’ attitudes toward participation 
and leadership. 

The material was presented in essentially two parts. 

The first portion consisted of a reexamination of various 
“theories” or approaches concerning the workers partici- 
pation patterns. 

The second part was based on a secondary analysis of 
data gathered by the Institute for Research in Human Re- 
lations in their study of Leadership and Authoritarianism 
conducted in Philadelphia in 1949 and reported by Fillmore 
H. Sanford. 

The original study was based on 963 interviews averaging 
approximately one hour in length. 

The working class sample used in the present investi- 
gation consisted of unskilled and semi-skilled workers. The 
middle class sample was composed of business and profes- 
sional people. 

The Negro working class sample was analyzed separately 
in order to make comparisons with the white working class 
group. 





Findings and Conclusions 





We traced numerous factors affecting workers’ parti- 
cipation — bureaucracy, feelings of powerlessness, inform- 
ality norms, cross-pressures, mobility, cultural fragmen- 
tation, etc. 

Our underlying thesis throughout was that participation 
takes different forms in the different classes, although the 
usual measures of participation (including most of those 
employed in the present study) favor the middle class. 

1. While various concomitants of the worker’s occupa- 
tional situation would appear to provide him with a definite 
potential for participation, most of the available indices of 
participation reflect deficiencies probably stemming from 
educational limitations. The central finding of the present 
research was that education as a dimension of class is more 
strategic than occupation in accounting for the overall class 
differences in participation patterns generally measured. 

















2. In reappraising the worker’s participation we ex- 
mined the anarchic image (the notion that he is incapable of 
deferred gratification). It was pointed out that this inter- 
pretation of the working class is quite dubious, in that it 
overlooks many aspects of its behavior (e.g. pension plans, 
Guaranteed Annual Wage, etc.), and unanalytically absorbs 
many divergent findings which have very different specific 
meanings. 

3. We also wanted to see whether the authoritarian per- 
sonality concept might be useful in throwing light on the 
workers’ attitudes toward leadership. While workers appear 
to be more “authoritarian” according to various adaptations 
of the F scale, the applicability of these scales to the 
working class sub-culture is somewhat questionable, although 
our findings do not unequivocally support this interpretation. 
There is the alternative possibility that working class author- 
itarians do not have an anti-humanitarian orientation toward 
leadership, despite the fact that this orientation would be 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1924 


SOCIAL PSYCHOLOGY 





expected as part of the authoritarian personality syndrome, 
and in fact does occur in the middle class sample. 

We also presented some evidence that the working class 
favors definite, well structured leadership in connection with 
what we have termed a pragmatic directive ethic. 

The cooperative, informality syndrome of the working 
class was noted as indirect evidence constraining against 
an authoritarian, hierarchical, exploitative outlook. 

4. In making Negro-white working class comparisons 
we observed that the Negro worker indicated greater will- 
ingness to participation in school and community activity, 
and in the acceptance of formal leadership, although his 
voting participation is, at best, no greater than that of the 
white worker. 

9. The concluding chapter was devoted to certain gen- 
eral implications of the findings as well as some practical 
implications for the labor movement. We also suggested 
some class differences in attitudes toward participation and 
leadership, one of the more significant of which is the ap- 
parently greater reluctance of the working class to accept 
“process” participation (participation without control). 
Working class participation seems to be based more on 
necessity and less on feelings of civic responsibility, desire 
for status, etc. 196 pages. $2.45. Mic 55-673 
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This study states propositions central to the social psy- 
chological theory of George Herbert Mead, derives hypo- 
theses from these propositions, and tests these hypotheses. 

The particular problem concerned hypothesized condi- 
tions and consequences of accurate role-taking, examined 
in the setting of adult married offspring - parent relation- 
ships. 

Five propositions were taken as basic to role-taking: 
social activities of men are embedded in a structure of 
roles; to engage in social activity, one must take the role 
of the other (others) implicated in that activity; a significant 
segment of the role of the other which one must take to en- 
gage in social activity consists of attitudes; the ability to 
take the role of the other is predicted upon a common uni- 
verse of discourse providing context for the interpretations 
of symbols; the adjustment of the individual depends upon 
the facility with which he assumes the role of the other 
(others) implicated with him in the social process. 

From a consideration of these propositions applied to 
the interactions of adult married offspring and their parents, 
seventeen hypotheses were formulated, fifteen concerning 
conditions of accurate role-taking, two concerning adjust- 
ment as a presumed consequence of accurate role-taking. 





To test these hypotheses, research instruments were de- 
veloped, the two most important being indices of role-taking 
accuracy and adjustment. Accurate role-taking was defined 
as correct ascription of the responses of another. The index 
derived from subjects’ responses to an attitude scale mea- 
suring “traditional family ideology.” Subjects responded to 
this scale for themselves and ascribed responses of two 
other persons. Responses of the same sort were obtained 
from these other persons. The index of role-taking accuracy 
consisted of the number of correct ascriptions in ratio to 
the total number of ascriptions. The adjustment index was 
a check-list whose content derived basically from Cavan’s 
attempt to measure family adjustment. 

Subjects were members of family units, a married off- 
spring pair and parents of one of this pair. Responses from 
members of 46 such units were obtained. All subjects were 
white residents of Bloomington, Indiana, with offspring and 
parents maintaining separate residence, and with parents 
under age 70. 

Data were grouped and analyzed by sex of person whose 
attitudes were ascribed; by sex of ascriber; by relationship 
blood or affinal, between ascriber and object of ascription; 
by generation, offspring or parent, of ascriber; and by sex 
linkage, same sex or cross sex, of ascriber and object of 
ascription. 

147 tests of hypotheses concerning conditions of accurate 
role-taking resulted. The emergent judgment was that, 
while Meadian theory neither totally succeeded nor totally 
failed in producing hypotheses supported by empirical ob- 
servations of role-taking, the general structure of the theory 
remained relatively unimpaired. It was suggested, however, 
on the basis of the frequency with which hypotheses were 
not supported and consideration of premises of the theory in 
relation to knowledge about American family life, that the 
theory required some modification to align it with the data 
of this study. The suggested modification is a qualifying 
preface: to the degree rationality, utilitarianism and or- 
ganization are characteristic of social relationships, Mead’s 
analysis of role-taking is sound. 

Hypotheses concerning presumed adjustment consequences 
of accurate role-taking were not supported by findings. 
Since Mead’s conception of adjustment differs from that 
underlying the adjustment index used, it is doubtful that the 
findings reflect inadequacies in Meadian theory. They do, 
nevertheless, reflect inadequacies in implications frequently 
drawn from Mead and in premises of the therapeutic use of 
role-taking and playing techniques. Social scientists typi- 
cally assume better adjustment to flow from increased 
knowledge of others. Our findings call into question this 
assumption, suggesting that under certain circumstances 
accurate knowledge of another may be maladjustive. 
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This investigation is designed to determine whether the 
job satisfaction and status perceptions of a person acting in 
coordination with others toward a common objective are 
affected by the autonomy of his position and by his indivi- 
dual need for autonomy. Situational autonomy is here de- 
fined as the degree to which sufficient information is 
available to the occupant of a position in a group for him 
to determine for himself what his activity should be in 
order to coordinate with other group members; need for 
autonomy is conceived simply as a desire or preference 
for not having one’s actions dependent upon the dictates of 
others. Previous studies had suggested but not demonstra- 
ted that variables similar to these were responsible for the 
observed effect of the centrality of positions in the com- 
munication structure of a group upon job satisfaction and 
status perceptions of the members. Accordingly, the fol- 
lowing hypotheses were formulated: 

1. In any task-oriented group, the greater the autonomy 
of a person’s position (regardless of its centrality), the 
greater will be his job satisfaction. 

2. For any task-oriented group, the greater the mem- 
bers’ need for autonomy, the higher will be the relationship 
between situational autonomy and job satisfaction. 

3. In any task-oriented group, the greater the autonomy 
of a person’s position, the higher will be his status. 





Forty-four college students were used as subjects. The 
experimental task required coordination of parallel activ- 
ities for maximum goal-attainment. Autonomy and cen- 
trality were independently manipulated through the content 
of prepared notes which each subject received, ostensibly 
from the other members of a three-person group. Need 
for autonomy was measured by a pre-experimental ques- 
tionnaire in which each subject was asked to rate and rank 
five needs, autonomy among them, in order of their impor- 
tance to him. Measures of job satisfaction and judgments 
of status of other group members were obtained from a 
post-experimental questionnaire. 

The resulting data support the first two hypotheses at 
acceptable levels of statistical significance. The taird is 
not confirmed; instead, judged status is significantly re- 
lated to centrality-peripherality. The hypothesis formu- 
lated to account for this result is that judgments of status 
are based to a larger degree than are ratings of job satis- 
faction upon criteria on which social consensus can be ex- 
pected. This hypothesis, however, could not be tested with 
the data at hand. 

Additional analyses showed another personality need, 
the need for achievement, to be significantly related to the 
individual’s speed in performing his task and, for men, to 
the volume of communication directed to other group mem--: 
bers. These findings are consistent with propositions de- 
riving from previous studies of need for achievement, and, 
with additional assumptions, they may be generalized to 
predict to group performance variables. 

The experiment raises several questions for future re- 
search, among them the above hypothesis concerning status. 
The general theoretical scheme is one which appears to 
hold promise for linking social structure and personality 
variables. 65 pages. $1.00. Mic 55-675 
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THE SOCIAL PARTICIPATION OF 
MARRIED COUPLES IN TALLAHASSEE, 
FLORIDA 


(Publication No. 14,166) 


Sarah Frances Anders, Ph.D. 
The Florida State University, 1955 


The analysis of the social participation of white married 
couples in an urban community was the major purpose of 
this study. The specific objectives of the research design 
included the study of the relationship of relevant back- 
ground characteristics and the social participation of four 
aspects of this population: the total white married couples 
in the selected sample, the homogamous couples, the fam- 
ilies of varying size, and the homogamous couples from 
families of varying size. The data were secured from 
simultaneous interviews with the husbands and wives of the 
210 married couples who were chosen randomly from the 
white married population of Tallahassee, Florida. 


| 





In previous empirical research, sex, age, and education 
were the three most commonly studied factors in the area 
of participation in formal organizations. In this study, these 
factors were related to five aspects of the social partici- 
pation of the sample married couples: number of member- 
ships, area of organizations, average attendance at meetings, 
number of joint participations with spouse, and number of 
offices. The findings with respect to age and education 
were much in keeping with previous studies: (1) married 
persons in the age groups, 30-39 and 40-49, were the most 
active in the greatest number of organizations; and (2) most 
aspects of social participation tended to increase as educa- 
tion increased. Previous studies have been controversial 
with respect to the bearing of sex upon social participation, 
but this research was in agreement with those which found 
men to be more active in some aspects of participation, 
such as number of memberships and number of offices. 

Both individual and family social participation scores 
were devised from three aspects of participation: number 
of affiliations, average attendance, and number of offices. 
These were statistically related to both individual and 
couple characteristics. Education proved to be a more 
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significant individual or pre-marital factor than either age, 
sex, parental income, or size of socialization residence. 
The most significant post-marital or couple characteristics 
were economic in nature: home ownership, home or rental 
value, and annual family income. Length of community 
residence and duration of marriage were not related as 
significantly to family social participation as were the fac- 
tors of local church affiliation and average monthly church 
attendance. 

It was hypothesized that couples similar with respect to 
these relevant background factors would be more similar 
in their organizational behavior than dissimilar couples; 
and it was discovered that among homogamous couples, the 
established relationships between the background character- 
istics and social participation were intensified. Various 
indices of family size seemed to have little, if any, bearing 
upon the social participation of either married persons or 
couples. When control was made for size of conjugal family 
living in the household and for total number of persons living 
in the household, a definite differentiation appeared in the 
relationship of participation and relevant background fac- 
tors for families of varying size. When the participation 
of similar couples from families of varying size was ana- 
lyzed with respect to the same factors, the same relation- 
ships were again observed, but in more definite patterns of 
significance or non-significance, among families of different 
sizes. 206 pages. $2.58. Mic 55-676 


THE TOLEDO LABOR-MANAGEMENT- 
CITIZENS COMMITTEE, 1945-1953: 
A DESCRIPTIVE AND ANALYTICAL 

STUDY 


(Publication No. 13,874) 


Donald E. Lathrope, Ph.D. 
University of Pittsburgh, 1955 


Consciousness of labor-management relations as a con- 
tinuing social problem and postwar planning led to the for- 
mation during 1945-1946 of the Labor-Management-Citizens 
Committee, a municipal, tax-supported union-management 
disputes mediation agency, as successor to the Toledo 
Industrial Peace Board. The objectives of the study were 
to describe and analyze the history, structure, and operating 
procedures of the Committee and, to the extent possible, to 
evaluate its effectiveness. Neither the examination of 
mediation techniques nor the review of individual disputes 
was included within the purview of the study. 

Data were largely derived from newspaper files, pub- 
lished accounts of participation by Committee members, 
minutes of Committee meetings, annual reports, and sim- 
ilar sources. The study endeavored to bring together into 
a coherent whole scattered and fragmentary materials. 

Among other findings, the study revealed (a) that the 
labor-management-citizens committee concept was a 
changing, not a static concept; (b) that there was a shifting 
of emphasis from mediation by unpaid voluntary tripartite 
“panels” or subcommittees to mediation by the salaried 
executive secretary; (c) that the industrial community made 





only limited use of the mediation services available; (d) 


that assertions made by and in behalf of the Committee as 
to its value and effectiveness were largely unsubstantiated; 
and (e) that conflict in the industrial community had been 


reflected within the Committee. 
362 pages. $4.53. Mic 55-677 


SOCIOLOGY, FAMILY 
ATTITUDE TOWARDS FAMILY INTEGRATION 
AMONG WHITE MARRIED COUPLES IN 
TALLAHASSEE, FLORIDA 


(Publication No. 14,167) 


George Christopher Chamis, Ph.D. 
The Florida State University, 1955 


The objectives of the study were: (1) to measure attitude 
toward family integration of husbands and wives in a ran- 
domly selected sample of white married couples living to- 
gether in the city of Tallahassee, Florida, and (2) to ex- 
plore the relationship of this attitude with the pre-marital 
and post-marital social characteristics of the individuals 
and couples. An individual’s perception of family integra- 
tion is influenced by many forces of a social and psycho- 
logical nature. This study was concerned with a number 
of social influences. The assumptions tested were: 


1. Criteria of family integration derived from a re- 
view of the literature would provide the statements 
reflecting attitude towards family integration. 

. Scalogram analysis can measure this attitude. 
This attitude will vary for husbands, wives, and 
couples. 
Pre-marital and post-marital social characteristics 
of the individuals and couples influence this attitude. 


The population of the study consisted of 210 white mar- 
ried couples living together at the time of the survey. These 
couples were randomly selected from a pre-list population 
of 1316 couples. The pre-list population consisted of every 
household in a 25 per cent random sample of residential 
blocks in the city. Data were obtained by means of a 14- 
page questionnaire administered by ten teams of inter- 
viewers. Husband and wife in each case were interviewed 
independently and simultaneously. 

The procedure for the study included the following steps 
in sequence: (1) selecting the attitude statements; (2) ad- 
ministering the statements to a sample of married couples 
during the pre-test; (3) scaling the returns from the pre- 
test; (4) organizing from the pre-test a final list of scalable 
items; (5) administering this list to the final sample; (6) 
scaling a sample of the returns from the final survey; (7) 
scaling the returns from the final survey; (8) analyzing the 
data after final scaling; (9) interpreting the findings in light 
of the hypotheses. The Guttman Cornell technique and the 
Ford IBM technique for scaling qualitative data were em- 
ployed. 

Scales were obtained for both husbands and wives. 
Though sex did not differentiate the individuals by family 
integration attitude, significant differences were found be- 
tween spouses. Pre-marital social characteristics such 
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as education, size of community of rearing, parents’ edu- 
cation and income, previous marriage and age at marriage 
did not appreciably affect the integration attitude of the 
individuals. The same was true for post-marital social 
characteristics, including residential mobility, religion, 
family income, home ownership, employment of wife, years 
married, and various configurations of family composition. 
Further research might be directed toward the psychological 
factors which influence this attitude. 

88 pages. $1.10. Mic 55-678 


FAMILY PATTERNS AND FERTILITY 
IN PUERTO RICO 


(Publication No. 13,113) 


Robert Byron McGinnis, Ph.D. 
Northwestern University, 1955 


This dissertation is concerned with patterns of simil- 
arity and dissimilarity of marital partners with respect to 
sociological and social psychological characteristics as 
they are related to differential fertility in Puerto Rico. It 
was concluded from an examination of the literature that 
studies of differential fertility typically are based on the 
analysis of individuals, husbands or wives, but almost 
never both simultaneously. The basic thesis of this study 
is that couples are more appropriate analytic units for the 
study of differential fertility than are individuals. 

This thesis is based on the folowing propositions: (1) 
differences in fertility among married couples result pre- 
dominantly from differences in the decision as to the best 
point at which to limit fecundity, or the biologically max- 
imum reproduction; (2) this decision affects both members 
of the couple; (3) hence, it is plausible to hypothesize that 
the decision itself is affected by both members. 

In order to put this thesis to the test, a sample was 
drawn from data gathered in Puerto Rico in 1947-48.’ The 
sample consisted of approximately one percent of all Puerto 
Rican couples married either legally or consensually, i.e., 
by common-law, in which both members were living to- 
gether and in which the wife was between the ages of 15 and 
04 years. 

In order to treat characteristics of couples as univariate 
rather than bivariate distributions, a set of categories is 
required. The concept of similarity of mates was selected 
for this purpose. Similarity of mates was sub-divided into 
two classes: similarity with respect to characteristics 
which were “fixed” by the time of marriage, e.g., race, 
size of birth-place, and those subject to modification during 
the course of marriage, e.g., attitudes and behavior patterns. 

As a first step, tests were conducted to establish whether 
(1) similarity obtains in the sampled population with respect 
to selected characteristics of both sub-categories; (2) 
whether patterns of similarity with respect to each sub- 
category have changed through time; or are different for 
different social groups, e.g., rural versus urban, educated 
versus non-educated. It was concluded from the tests that 
similarity does obtain in the sampled population, but not 
completely and not to a uniform extent among the variables 
tested. It was concluded also that similarity in “fixed” 
characteristics appears to be diminishing through time in 





Puerto Rico and to be more predominant among the rural 


segment of the population. On the other hand, similarity 
in characteristics subject to post-marital modification ap- 
pears to be increasing with increments in Puerto Rican 
urbanization. 

Reproductive behavior was tested for relationship to 
four sociological or social psychological variables, first 
for husbands then for wives, thus providing eight tests 
with analytic units consisting of individuals. Five of the 
eight were indicative of a significant relationship in the 
population. The sample then was sub-divided into similar 
and dissimilar couples with respect to each of the four 
variables. Among similar couples, six of the eight tests 
were indicative of a significant relationship to fertility. 
Among dissimilar couples, only one test showed a signi- 
ficant relationship. From this it was concluded that the 
tests supported the major thesis of the study: couples ap- 
pear to be a more appropriate analytic unit than individuals 
in the study of differential fertility. 

176 pages. $2.20. Mic 55-679 


1. For a description and preliminary analysis, see Paul 
K. Hatt, Backgrounds of Human Fertility in Puerto Rico, 
Princeton, New Jersey: Princeton University Press, 1952. 





SOCIOLOGY, RACE QUESTION 
THE PORTRAYAL OF WHITE CHARACTER 


BY NEGRO NOVELISTS, 1900-1950 
(Publication No. 13,304) 


James Wilburn Byrd, Ph.D. 
George Peabody College for Teachers, 1955 


Major Professor: Susan B. Riley 


This study shows the Negro novelists’ portrayal of 
white character in novels written between 1900 and 1950. 
The hundred ten novels which were examined fit into three 
periods. The first is from 1900 to World War I, with fla- 
grant propaganda the keynote of white character portrayal. 
The white man is shown mainly as the vicious promoter of 
exploitation of the Negro. The second period is between 
the World Wars. After World War I, the fraternization 
during the “Negro Renaissance” in Harlem, with the Negro’s 
literary activity promoted by white writers and publishers, 
prompted Negro writers to portray white character ina 
more unbiased way. During the “depression thirties” that 
followed, the Negro, thinking in terms of class rather than 
race, moved further toward objectivity in characterization. 
In the third period, 1940-1950, in which the Negro author 
gained prominence through a new type of protest novel and 
through fiction which had its background and principal char- 
acters in the white world, a new realism and objectivity in 
portraying white character were attained. While the protest 
novels, showing whites as partially good and partially bad, 
indicted the social order, the novels dealing with the life 
of white people irrespective of their relations with members 
of the other race portrayed whites so objectively that critics 
often found no indication that the author was a negro. A 
little-noticed third group of writers of the period who wrote 
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“race” novels on traditional themes showed, naturally, less 
objectivity in the characterization of whites. 

This study points out that the propagandistic purpose of 
the Negro novel of the early period caused the authors to 
originate or perpetuate a number of stereotypes of white 
characters. Six major stereotypes are The Benevolent 
White Father of Mulattoes, The Kind Aristocrat, The Poor- 
White Villain, The Mean Planter, The Brutal Overseer, and 
The Northern Champion of the Negro. The use of these 
stereotypes, a major defect of the Negro novel of the early 
period, contributed to a distorted view of white character. 
In the three decades following World War I, there was a 
decline in the use of these stereotyped white characters 
until, in the forties, the Negro novel was comparatively 
free of them. 

Considerable attention has been paid in other studies to 
the interpretation of Negro character by white authors. 
This study of the Negro’s attitude towards white people has 
been revealing. Not always objective and realistic, the 
Negro’s characterization of whites has been conditioned by 
time, place, and circumstance. The non-objective, biased 
portrayal of white character has not altogether ceased as 
the century has progressed, but it has decreased until the 
mid-century finds such portrayal the exception rather than 
the rule. During the forties, when the Negro novelist at- 
tained a new rank in the literary world, the scope and ob- 
jectivity of his portrayal of white character was on a par 
with that of his white contemporary. 

392 pages. $4.90. Mic 55-680 


PATTERNS OF RACIAL INCLUSION 
AMONG SELECTED CONGREGATIONS OF 
THREE PROTESTANT DENOMINATIONS: 

AN ANALYSIS OF THE PROCESSES THROUGH 
WHICH CONGREGATIONS OF PROTESTANT 
DENOMINATIONS HAVE INCLUDED PERSONS 

OF RACIAL AND CULTURAL MINORITY GROUPS 


(Publication No. 13,621) 


Alfred S. Kramer, Ph.D. 
New York University, 1955 
Chairman: Professor Dan W. Dodson 

Within the framework of American democracy full racial 
integration in the life of the nation has become a more or 
less accepted goal. However, it is evident that the move- 
ment toward this goal is not an automatic process inherent 
to our democracy; this is as true of churches as it is of 
other American institutions. 

The problem in the churches now is not primarily a 
theological one, but rather one of local church strategy. 

It is held that an analysis of the processes through which 
racially inclusive churches have passed in reaching their 
present level of development will at least add helpful in- 
formation on local church strategy. And, of course, basic 
to any local church strategy is segregated or non-segregated 
residential patterns in the church vicinity. 

The over-all methodological approach to this problem 
combined three broad categories of research techniques. 
These included the mail survey, on-the-scene case studies 


There follows a series of statements which summarize 
the findings of the study with reference to certain original 
hypotheses. 

The data strongly support the idea that the churches in 
this study reflect. in their own groups of Christian fellow- 
ship the prevailing community patterns of behavior toward 
racial minority group persons. 

Case study and quantitative data reveal that the office 
of leadership can function as a dynamic factor in the pro- 
cess of racial integration. It can function negatively or 
positively in the process. 

The study reveals that no particular age group has an 
option on support for the development of racially inclusive 
churches. 

Case study data clearly indicate the concern among 
persons of racial minority groups about possible offenses — 
and in the same source of case study data, investigation 
revealed the existence of such offenses or affronts. A sec- 
ond case study revealed a short history of fear, or concern, 
mediated rather early in the process of racial inclusion by 
the warmth of the social climate which characterized the 
inter-personal relations in that group. 

According to the data there might have been about 50 
per cent less cases of racially inclusive churches had not 
racial minority persons taken the initiative as reported in 
this study. 

Acceptance of racial minority persons by the church 
group is crucial. The real problem at this point lies in 
what is conceived by the individual minister as EVIDENCE 








and statistical treatment. 


of acceptance. Genuine opportunity for leadership partici- 
pation is about the most convincing form of evidence. 

The study examined briefly the perceptions of the min- 
ister with reference to denominational policy and the pro- 
cess of his own church becoming racially inclusive. Of 
those who responded, a small majority support the idea 
that denominational policy is a definite aid to local churches 
that face the question of racial inclusion or exclusion. 

Perhaps the most significant implication of the study 
lies in conceptualizing the dynamics of social change in the 
churches. 

There is no doubt but that Christian theology, promoting 
the idea and belief of brotherhood, was a contributing factor 
to the process of racial inclusion. Nevertheless, it seems 
seriously important that church strategy not overlook the 
fact that the data point to the need for a new examination 
of methods of approach to this problem. Putting this in the 
form of a working hypothesis it might read: Approaches 
and solutions to the problem of developing racially inclu- 
Sive congregations may, as often as not, be found in the 
constellation of empirical power relationships regardless 
of the presence or absence of religious motivation of the 
persons involved. nei 

Nine subsidiary hypotheses stemming from the above 
stated working hypothesis are set forth in the concluding 
chapter of the study. 313 pages. $3.91. Mic 55-681 
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AGREEMENT OF SELECTED JUDGMENTS 
OF SPEECH PROFICIENCY OF 
PROSPECTIVE TEACHERS 


(Publication No. 13,256) 


Courtaney Perren Brooks, Ph.D. 
Stanford University, 1955 


The purpose of this study was to investigate the unifor- 
mity of current practices and standards in the speech pro- 
ficiency testing of credential candidates in selected teacher- 
training institutions in California. Thirteen institutions, 
which grant seventy-six per cent of the teaching credentials 
awarded in California, and which are representative of 
large and small, tax supported and independent, colleges 
and universities in the State, participated in the investigation 

The investigator consulted relevant published and un- 
published materials, and interviewed appropriate persons 
in each institution in order to gather data on the speech 
proficiency testing programs and practices of the institu- 
tions. 

Forty individuals, currently serving as judges of the 
speech proficiency of teacher candidates in the institutions 
participating in the study, rated eight recordings of students 
reading a uniform passage, in order to provide the data on 
the agreement of judgments. These judges, using a rating 
scale with both broad and fine discriminations, rated the 
recordings on two occasions, with an interval of six weeks 
between the judging sessions, so that the consistency of 
judgments could also be determined. 

The data on current practices in the speech proficiency 
evaluation of credential candidates showed that in ten of the 
thirteen participating institutions a credential may not be 
granted until a candidate has received a satisfactory rating 
on his speech. In eight institutions, some speech course 
work is required of all credential candidates; in the re- 
maining five institutions, no speech course work is routinely 
required of all credential candidates. These data aiso re- 
vealed considerable variation in practices of speech pro- 
ficiency testing with respect to the use of a rating scale, 
the length of the test, and the number of judges used. Eight 
of the institutions use a single judge at any one evaluation 
session; three institutions use the averaged ratings of a 
panel of three judges; one institution uses the averaged 
ratings of a panel of five judges; and the remaining insti- 
tution requires a speech course for teacher candidates 
rather than a speech proficiency test. 

The results of the judgment data of this study indicate 
that the forty judges as a group agreed substantially in 
their rating of the general “adequacy” of the voice and 
articulation illustrated in the eight recordings used. There 
was also evidence of considerable consistency of the eval- 
uations of the general “adequacy” made by the forty judges 
both as a group and as individuals in the test-retest situa- 
tion. Lack of agreement among judges became apparent 
when the evaluations of judges within institutions, and of 





judges from institution to institution were considered, for 
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some judges tended to rate higher or lower than others. 
There was clearly less agreement among judges in the in- 
stitutions which use the rating of a single judge from a 
committee of judges, at any one testing session, than among 
testing situations in institutions where the averaged rating 
of a panel of three or five judges is used to evaluate the 
speech proficiency of teacher candidates. 

The results of this study with respect to the use of a 
rating scale requiring fine discriminations showed that 
these discriminations did not conclusively and consistently 
provide adequate diagnostic information, or the reasons 
why a given recording was rated “poor.” The results of 
these data also indicated that the use of a single general 
rating would be as stable a representation of the judgment 
of voice and articulation proficiency as the use of a number 
of ratings of specific items. 

The speech proficiency evaluation of credential candi- 
dates was found to be a fairly recent development in the 
majority of the participating institutions, and it is to be 
hoped that the results of this investigation will suggest 
improvements and refinements in the procedures of speech 
proficiency testing. 223 pages. $2.79. Mic 55-682 


SOUTHERN RECONCILIATION ORATORS 
IN THE NORTH, 1868-1899 


(Publication No. 13,969) 


Huber Winton Ellingsworth, Ph.D. 
The Florida State University, 1955 


Statement of the Problem 


The Civil War left a deep division of opinion and a mu- 
tual lack of understanding separating North and South. 
Some forces attempted to maintain this cleavage; others 
strove to promote peace and reconciliation. Within this 
latter group were a number of Southern men who traveled 
to the North to present public speeches designed to improve 
understanding and to promote reunion between the sections. 
The purpose of this study is to determine the identity of 
these speakers, the nature of their messages, the occasions 
of the speeches, the rhetorical techniques employed in pro- 
moting reconciliation, and the probable effects of their 
efforts. 


Method 


The genesis of the study is stated and the findings of 
other writers on the subject are reviewed. An overview of 
reconciliation is then presented as a means of providing 
perspective on the Southern speakers. The stature and 
reputation of the orators is deliniated, together with the 
motives that inspired them to visit the North. The geo- 
graphical and chronological distribution of the speeches 
is described. Data is then presented on the extent of the 
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primary and secondary audiences. Recurrent themes and 
prevailing modes of proof in the addresses are traced. In 
order to provide a detailed scrutiny of reunion speaking, 
the speeches of four outstanding men from the movement 
are examined. The study includes an attempt to appraise 
the influence of the speakers, followed by a summary and 
statement of conclusions. 


Findings 


At least twenty-six Southern men, including Simon Buck- 
ner, John B. Gordon, Henry Grady, Wade Hampton, Lucius 
Lamar, Fitzhugh Lee, Henry Watterson, and Joseph Wheeler 
gave reunion speeches in the North. Most of the speakers 
were prominent men in their area. They were heard by a 
cumulative audience of perhaps 100,000 persons at centen- 
nials, fairs, reunions, club meetings, and other public gath- 
erings. Generally speaking, they avoided dealing with spec- 
ific issues, preferring to discuss acceptable generalities. 
In terms of reputation, numbers of speeches, and size of 
audience, four of the outstanding men in the movement were 
Hampton, Gordon, Lee, and Watterson. Without exception, 
the primary response of the speakers was favorable. Some 
speeches came under editorial criticism in newspapers and 
periodicals. Most speakers sought only a generalized ex- 
pression of good will as the objective of their discourse, 
though a few hoped to secure a more specialized response. 
Conclusions were: (1) The efforts of the Southern orators 
probably made a definite contribution to the restoration of 
good will; (2) The movement did not represent an organized 
effort on the part of any reconciliation society, but was 
undertaken spontaneously by the individuals involved; (3) 
Most reconciliation speakers avoided careful logical argu- 
ment; (4) The acts of reconciliation reveal a faith in ab- 
straction and symbolism as the key to relieving bitterness; 
(5) Previous writings on the movement have obscured its 
true nature, and (6) Reconciliation speeches should be made 
more generally available to historians and speech scholars. 

294 pages. $3.68. Mic 55-683 


THE RESIDENT BRITISH REPERTORY 
THEATRES IN THE TWENTIETH CENTURY 


(Publication No. 13,605) 


Hugh Price Fellows, Ph.D. 
New York University, 1955 


This study records and analyzes the major developments 
in the repertory theatre movement in Great Britain in the 
twentieth century. It is limited to resident theatres, oper- 
ating throughout the year in the provinces, and excludes 
festivals and seasonal operations. 

The investigator spent nine months visiting and observing 
repertory theatres selected by representatives from the 
Conference of Repertory Theatres, the International Theatre 
Institute in the United Kingdom, the Arts Council of Great 
Britain, and the Central School of Speech and Drama. Ob- 
servations and interviews were used as a basis to deter- 
mine significant aspects for investigation. 

The major developments appraised are: the schism 
between commercial and non-profit-distributing provincial 
theatres, the manner of meeting competition with the cinema, 





manner of overcoming difficulties imposed by censorship 
and licensing restrictions, experiments in production, op- 
erational methods, private patronage and the growth of 
State subsidy. Detailed observations are made on the cul- 
tural value of the theatrés and on factors associated with 
their survival. 

The primary and secondary sources of material include 
official bulletins and reports issued by the Arts Council, 
theatre criticisms in periodicals and longer works, pro- 
gram notes, financial statements from some theatres, and 
theatre history and biography. 

The study revealed that: (1) The small theatre, with the 
aim of presenting good theatre has difficulty in surviving 
without some form of subsidy. When increased taxes pre- 
vent the private patron from providing that subsidy, the 
State will need to supply it. It is maintained that govern- 
ment subsidy has not been an unqualified success in the 
implementation because of the difficulties involved in ex- 
tending State aid without State control, and because of ac- 
cusations of unfair competition by commercial theatre 
interests. (2) The practice of maintaining a repertoire of 
plays, frequently repeated for a few performances, has not 
proved practicable from the theatres’ standpoint nor de- 
sirable from the audiences’ reaction. Instead, a short run 
of a production seems to be favored, with infrequent re- 
vivals of worthwhile or popular plays. (3) The star system 
has not proved practicable with the provincial repertory 
theatres. (4) These theatres have been limited in their 
encouragement of new playwrights and experimental pro- 
ductions by financial considerations. 

One factor apparently associated with survival of a 
provincial repertory is the relationship among a city’s 
population to the seating capacity of the theatre and to the 
length of run of each play. Other factors incidental to sur- 
vival and popularity are: strong local interest in having a 
professional theatre in the city; attractive and easily ac- 
cessible physical plant; proper production equipment; 
reasonable admission prices; a wide selection of plays, and 
a diversity of production methods; skilled personnel, with 
a minimum of overlapping in business and artistic functions. 

The provincial repertory theatre has cultural value in 
offering worthwhile plays which commercial managements 
do not undertake, and in raising the standard of the art of 
acting and scene design by superior training. It attempts 
within its limitations, to encourage new playwrights and to 
experiment with advanced production methods. It has made 
worthwhile contributions in the foregoing efforts, and has 
been valuable in keeping legitimate theatre alive in cities 
which would otherwise be dependent upon the cinema for 
drama. 262 pages. $3.28. Mic 55-684 





A HISTORY OF STAGE LIGHTING IN 
THE UNITED STATES IN THE 
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McDonald Watkins Held, Ph.D. 
Northwestern University, 1955 


The purpose of this paper is to give a history of stage 
lighting in the United States in the nineteenth century. As 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





SPEECH THEATER 


1931 





background, in discussing stage lighting at the end of the 
eighteenth century, it discloses a fake regarding the famous 
John Street Theatre picture, which was discovered by Dr. 
William Van Lennep, curator of the Harvard Theatre Col- 
lection. 

Early lighting in this country, up to the middle of the 
nineteenth century, was more crude than seems to be com- 
monly imagined. Candles were used in the early years of 
the century, as well as oil lamps, which were very crude. 
Stage lighting equipment as such was practically non-ex- 
istent. 

The first use of gas for stage lighting purposes in this 
country was in Philadelphia in 1816, and the second use was 
in Baltimore the next year. It was not until 1825 that gas 
was used on the stage in New York, while it was 1850 be- 
fore Chicago so used it. Sperm oil, however, was used in 
New York and Brooklyn as late as 1849. 

Electricity was used to light the stage of a theatre in 
Salt Lake City in 1880, which was probably the first such 
use in this country. This was a crude arrangement, how- 
ever, so that the first real electrical installation for the 
stage could be said to have been one in Boston in 1882. 

With the advent of electricity came the first real attempt 
at artistic lighting, though there was much spectacular 
lighting attempted earlier. Electricity, of course, made 
possible even more spectacular effects, though perhaps 
the greatest single spectacle of the century was lighted by 
gas and limelights. This was The Black Crook, produced 
in 1866. 

David Belasco probably contributed more than any other 
American in the nineteenth century to the application of 
light to the stage, though Sir Henry Irving’s influence was 
felt in this country. 

Equipment for gas and electricity is discussed, as well 
as many special lighting effects. 

One of the interesting developments of this study is that 
it seems to show that there was a great dependence upon 
the auditorium lights for lighting the actors and the stage 
up until the middle of the century. Another is that the 
dimming of the auditorium lights did not become common 
until after 1880. 311 pages. $3.89. Mic 55-685 





AN EXPERIMENTAL STUDY OF 
OPEN-MINDEDNESS IN GROUP 
DISCUSSION 


(Publication No. 13,098) 


Paul Watson Keller, Ph.D. 
Northwestern University, 1955 


The study concerns itself, in the main, with the fol- 
lowing three things: 1. The development of a valid method 
for measuring open-mindedness in group discussions (i.e. 
while the discussion is in progress) 2. The use of this 
method in observing what effect training in group discus- 
sion has on open-mindedness 3. The use of this method 
in observing what effect varying degrees of emotional in- 
volvement in connection with the topic being discussed 
would have on open-mindedness in the individual. 

To explore these items four major hypotheses were 
phrased as the basis for the study: 





I. The Open-mindedness Flow Chart is a valid device 
for measuring open-mindedness in group discussion. 

Il. The mean OM% (i.e. open-mindedness score ob- 
tained from the Flow Chart) for groups discussing 
a question with High Emotional Involvement will be 
be significantly lower than the mean OM% for groups 
discussing a question with Low Emotional Involve- 
ment, 

. Groups trained in discussion will show a significantly 
greater mean gain in OM% than will groups not 
trained in discussion. 

. Individuals will maintain their relative positions in 
their groups with regard to one another (in terms 
of OM% ranking) regardless of the varying condi- 
tions to which their group as a whole is exposed. 


The study attempted examination of the first hypothesis 
by developing an Open-mindedness Flow Chart. This Chart 
provided columns for five categories into which two ob- 
servers, working independently, placed the oral partici- 
pations of four-member discussion groups. The categories 
were derived from the experimenter’s operational definition 
of open-mindedness, and, taken together, were considered 
an index of open-minded behavior. Observers were under- 
graduates who had had training in discussion and who 
underwent a thorough period of training in the use of the 
Flow Chart. Agreement between observers was found to 
be statistically significant leading to the conclusion that 
the Flow Chart method had reliability. The validity of the 
Flow Chart was tested by comparing the scores obtained 
through use of it with ratings and rankings by fellow- 
participants, ratings and rankings by trained observers, 
ratings by fellow-class-members, and scores on the 
Adorno F Scale (a paper-and-pencil test of authoritarian 
behavior). All of the comparisons between Flow Chart 
results and the judgments of trained observers were sig- 
nificant at better than the 1% level. Agreement was not 
statistically significant for the other comparisons. The 
high correlation, however, between the trained observers’ 
“sestalt” judgments and the Flow Chart results was taken 
as an indication of the validity of the Flow Chart. 

To test the second hypothesis the experimental groups 
were made up on the basis of the degree of feeling held on 
the topics being discussed. All groups were observed in 
a discussion at the beginning of the term and one at the 
end of the term. For some groups the emotional involve- 
ment factor was held steady during these sessions, for 
others it was shifted. The results did not reveal any sig- 
nificant relationship between emotional involvement and 
the level of open-mindedness. The study interprets this 
as raising question about the means used to measure emo- 
tional involvement, since the result runs counter to common 
experience. 

Testing of the hypothesis that discussion training 
raises the level of open-mindedness yielded highly sig- 
nificant statistical results. The groups which underwent 
discussion training showed marked improvement in open- 
minded behavior. The groups with no discussion training 
did not show gain. The study concludes that discussion 
training can be a highly significant factor in raising the 
level of open-mindedness. 

Testing of the fourth hypothesis revealed that it was 
not possible from a subject’s rank in one session, to pre- 
dict his rank in a subsequent session. 

182 pages. $2.28. Mic 55-686 
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CONCEPTUAL TRENDS IN VOICE AND 
DICTION TRAINING IN AMERICAN 
COLLEGES AND UNIVERSITIES 


(Publication No. 13,281) 


Ward Thorvel Rasmus, Ph.D. 
Stanford University, 1955 


The influence of speech delivery, which in large mea- 
sure involves vocal usage, has been recognized since an- 
cient times. During the interim period between the ancients 
and the moderns, however, training in voice and diction 
and general speech education have rarely fused into a unity 
of purpose without some tension. Even at the present time, 
authorities do not agree on such issues as (1) who should 
study voice and diction, (2) when it should be offered, and 
(3) how it should be taught. It was, therefore, thought that 
an historical perspective might help to interpret the pre- 
sent, to avoid past mistakes, and possibly to predict future 
trends. 

More specifically, this study attempted to identify, trace, 
and analyze the concepts of voice and diction as a discipline 
in American colleges and universities from the founding of 
Harvard in 1636 to the present. Since the roots of Ameri- 
can higher education, however, came from the medieval 
university which in turn drew from the ancients, the study 
also reviewed the concepts of oratory and eloquence in 
general and of voice and diction in particular held during 
the Greek, Roman, Medieval, and Renaissance periods. 

In the concept of this study, voice refers to the means 
by which all vocal phases of speech activity are performed 
and communicated, including pitch, quality, expressiveness, 
loudness, et cetera. Diction denotes the articulation of 
individual speech sounds and their synthesis into pronun- 
ciation but excludes any connotation regarding sentence 
structure or choice of words. The term concept includes 
the ideas, thoughts, or opinions held concerning voice and 
diction as a discipline. The terms voice and diction, when 
used together, refer to a single course or discipline and 
not to separate entities. 

The study drew from the following sources: histories 
of education in general; histories of colleges and univer- 
sities; college catalogs, bulletins, and presidential reports; 
histories of rhetoric, public address, and oral interpreta- 
tion; biographies of orators and speech teachers; personal 
interviews; and college texts in public address, rhetoric, 
oral interpretation, elocution, and voice and diction. 

From these sources, the study first identified the opin- 
ions which have existed concerning the importance of voice 
and diction. Second, it explored the underlying rationales 
which have been dominant in the teaching of voice and dic- 
tion. Third, it traced the roots of some of the currently 
prevalent voice exercises and drills. Fourth, it examined 
the relationships that have existed between training in voice 
and diction and the general college curriculum. Fifth, it 
sought to discover what relationships have existed between 
the voice and diction characteristics taught in the colleges 
and those manifested by selected prominent speakers of the 
different periods. Last, it has attempted to examine the 
present status of voice and diction as a discipline and it has 
offered some predictions regarding future trends. 

260 pages. $3.25. Mic 55-687 

















PUBLIC ADDRESS: ITS ROLE IN 
THE COLD WAR, 1945-1951 


(Publication No. 13,148) 


William Robert Underhill, Ph.D. 
Northwestern University, 1955 


This study investigates the relevancy of public addresses 
to the Cold War between Russia and the United States. The 
investigation was accomplished by the examination and 
analysis of eighteen speeches selected because: (1) they 
seemed significant as announcements of new developments 
and trends in foreign policy, or (2) they seemed to have 
been influential forces in the shaping of new policies. 

The first period covered in the study extends from Jan- 
uary 1945 to March 1947, and the six speeches selected 
from this period suggest that American speakers were re- 
luctant to discuss or to reveal existing international ten- 
sions — tensions of which the speakers themselves often 
were aware. Rather than disclosing tensions and disagree- 
ments, the speeches fell into a pattern of minimizing the 
critical differences between the Soviets and the United 
States. Official speeches during this period not only failed 
to reveal any particular pattern of strategy in waging a cold 
War, but on the contrary, offered strong evidence of a lack 
of any such concerted strategy. 

The six speeches selected from the period between March 
12, 1947 and July 31, 1949, show that the Cold War had in- 
tensified to the point where American speakers no longer 
relied heavily upon the themes of world peace and cooper- 
ation. During this time, the United States, in order to meet 
the challenges brought about by Soviet actions, adopted new 
and specific policies; and these policies frequently were 
announced in the public addresses of American Officials. 
As announcements of new policies, the speeches did not 
always go unchallenged, but in the main the opposition was 
scattered and seldom effective. 

The speeches given during 1947 through 1949 do not fall 
into any well-organized pattern suggesting a strategy for 
waging the Cold War. Although there were times when the 
psychological planning behind the speeches was apparent 
and even commendable, it is clear that public addresses 
were not considered as a part of total strategy in waging 
the Cold War. Furthermore, these American speeches were 
used frequently by the Soviets to make counter-propaganda 
attacks upon the United States — the greatest of these attacks 
being the charge that the United States was pursuing a uni- 
lateral and militaristic foreign policy. 

A third period covered by the dissertation is the so- 
called “Great Debate” which occurred between December, 
1950 and February, 1951. The six speeches selected from 
this “Great Debate” represent positions ranging from the 
complete “withdrawal” advocated by Joseph P. Kennedy to 
Thomas E. Dewey’s advocacy of an alliance with “all those 
who have divisions and are willing to fight on our side.” 

During this Great Debate, the speeches which attacked 
the Administration’s conduct of the Cold War elicited wide- 
spread response and seemed to fall into an organized pat- 
tern; however, the Administration’s position was bolstered 
by speeches of persons within the Administration as well 
as of those who were not at that time active members of 
the Government. 

In contrast to preceding periods, there emerged in 1950 
and 1951 a pattern of speeches which seemed planned to 
portray a unified and resolute America. For the first time 
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in the entire period covered by this study, public speeches 
were planned and delivered as a part of the total strategy 
in bolstering morale at home and abroad as well as in 
winning public approval for the policies then in effect. 





The study shows that it is possible to trace the evolu- 
tion of the Cold War through an examination of selected 
speeches, but in addition the entire study reveals that 
speeches were not always considered as part of a total 
strategy in waging the Cold War. 

510 pages. $6.38. Mic 55-688 
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THE BIOLOGY OF THE CRAYFISHES 
OF CENTRAL AND SOUTHEASTERN 
ILLINOIS 


(Publication No. 13,461) 


Paul Lopez Brown, Ph.D. 
University of Illinois, 1955 


Little attention has been given to the biology of the 
crayfishes of Illinois during the past four decades. In 1912, 
Rietz submitted a thesis which was based largely on col- 
lections and records of other collectors; it was entitled 
“Ecological Relations of the Crawfishes of Illinois.” Cral- 
ley (1932) studied the crayfishes of Champaign County, and 
Van Deventer (1937) worked out the life-history of Orco- 
nectes p. propinquus, while Bovbjerg (1952) contributed a 
study on the comparative physiology and ecology of this 
species and Cambarus fodiens. 

This investigation was begun in 1952, and during 1953 
and 1954, 410 collections were made in the Sangamon, Wa- 
bash, and Ohio river basins of central and southeastern 
Illinois. These collections came from forty-five counties. 
Field notes were made on the physical aspects of the habi- 
tats. The crayfish showed varying degrees of specificity 
as related to the types of bottoms, turbidity of the water, 
and the types of habitats. The fossorial habits of each 
form are discussed. Data were compiled on the aquatic 
habitat, and an attempt was made to correlate the speci- 
ficity of habitat with the chemical condition of the water as 
reflected by the limnological data which were compiled at 
eighty-five per cent of the collecting stations. The data on 
the temperature of the water suggest that crayfish living 
in ponds have a wider range of tolerance to changing temp- 
eratures than those living in lotic situations. The data on 
the hydrogen-ion concentrations were inconclusive. The 
evidence indicates that low dissolved oxygen tensions could 
be limiting factors for forms which normally live in lotic 
waters. Likewise these data also indicate that high con- 
centrations of dissolved carbon dioxide could serve as 
limiting factors for crayfish that normally live in lotic 
environments. Further investigations on the total alkalinity 
of the waters inhabited by crayfish might show that the 
alkalinity of the water serves as a limiting factor for some 
crayfish. 

Notes were made on the vegetation found at the collecting 
stations; none of the plants seemed to exhibit specificity in 
their associations with the crayfish. Likewise, the cray- 
fish associates were noted, and a number of the crayfish 
were associated with many of the other species and sub- 














species. Life-history notes were made on the observations 


which were made in the field; these data are summarized 

in chart form. An attempt was made to correlate ecological 
factors such as competition, habitat, and the physiographic 
features of the basins with the distribution of certain of the 
species and subspecies within Illinois. 

A summary of the present status and the disposition of 
all of the crayfish which have been reported from Illinois 
is given. It is believed that sixteen species and subspecies 
occur in the state. Fourteen species and subspecies be- 
longing to four genera were collected. Of the fourteen, one 
was an undescribed species and three were new records 
for the state. In the taxonomic section a discussion of the 
diagnostic characters is given; a description of each of the 
fourteen species and subspecies is included. Two types of 
taxonomic keys are included as an aid in determining the 
species and subspecies of both the males and females of 
the crayfish which were collected in central and south- 
eastern Illinois during this investigation. 

165 pages. $2.06. Mic 55-689 


STUDIES ON THE NUTRITION OF 
ARCELLA 


(Publication No. 13,831) 


John Edward Davis, Jr., Ph.D. 
University of Virginia, 1955 





Penicillin, dihydrostreptomycin and achromycin were 
added, both singly and in combinations, to clone cultures 
of Arcella vulgaris, A. discoides and A. dentata in attempts 
to obtain bacteria-free cultures. The division rates of all 
three species paralleled the total bacterial counts in cul- 
tures containing the three antibiotics tested. A. vulgaris 
exhibited a considerably lower percentage of normal in- 
crease in the presence of these antibiotics than either of 
the two larger species, A. discoides and A. dentata. These 
antibiotics used singly or in combinations of any two did 
not render the cultures bacteria-free. Pure (bacteria- 
free) cultures were obtained only by the use of penicillin 
(800 units/ml.), dihydrostreptomycin (10 mg./ml.) and 
achromycin (100 mg/ml.) in combination. Lack of division, 
contraction of cytoplasm and ultimate death occurred in the 
absence of living bacteria. Neither metabolic products of 
bacteria (obtained by passing the liquid medium of flourish- 
ing cultures through Swinny filters) nor autoclaved bacterial 
cells sustained growth of A. dentata. A. dentata was cul- 
tured on pure cultures of Bacillus subtilis, Sarcina lutea, 
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Serratia marcesens: and two species of Lactobacillus. 
Division rates in all cases, however, were reduced. A 
maximum percentage of normal increase of A. dentata 
was obtained in the presence of a combination of all five 
species of bacteria tested. 37 pages. $1.00. Mic 55-690 











RELATION BETWEEN SPECIFIC IONIZATION 
OF VARIOUS RADIATIONS AND THEIR 
RELATIVE BIOLOGICAL EFFECTIVENESS 
IN MAMMALIAN SYSTEMS 


(Publication No. 13,585) 


John E. Furchner, Ph.D. 
The University of New Mexico, 1955 


The relative biological effectiveness of several radia- 
tions of differing specific ionizations was determined. The 
radiation effect studied was impairment of bone marrow 
function, and the biological test system used was the de- 
pression of Fe*’ uptake by the red blood cells of male 
Sprague-Dawley rats. The effectiveness of the mixed 
radiations in the thermal column of a homogeneous reactor 
was compared with 250-KVP X radiation, and the effect of 
the beta particles of tritium was compared with that of 
Co” gamma rays. The effect of the alpha particles of Pu 
and Ra on bone marrow function was also determined. 

An RBE of 1.14 was found for the neutrons of the ther- 
mal column when compared with 250-KVP X rays, and the 
RBE of the 4 Mev gamma radiation in the thermal column 
was 0.6 compared with the same radiation. The RBE of 
the beta particles of tritium was 1.59 when compared with 
the gamma radiation of Co” 

It was not possible to assign a value for the RBE of the 
alpha particles of Pu and Ra. The inhomogeneous distri- 
bution of these elements in the body made valid compari- 
sons with total body radiations impossible. Plutonium was 
roughly 20 times as effective as Ra in depressing bone 
marrow function, probably because Pu was deposited in the 
endosteum and the periosteum, whereas Ra was deposited 
in the apatite structure of the bone. 

The RBE of the various radiations increased with spec- 
ific ionization, but no numerical relation was evident. 

A survey of RBE’s reported in the literature for mam- 
malian systems indicated that a maximum value of RBE 
may be reached when RBE’s are plotted against specific 
ionization and that a decrease in RBE may be found asso- 
ciated with very high specific ionizations. 

103 pages. $1.29. Mic 55-691 


AN INVESTIGATION OF THE EFFECT 
OF BAKER DAM ON DOWNSTREAM 
MIGRANT SALMON 


(Publication No. 12,986) 


James Arthur Roy Hamilton, Ph.D. 
University of Washington, 1955 


The effects of a hydroelectric plant and dam 250 feet 
high on seaward-migrant sockeye salmon (Oncorhynchus 
nerka) and coho salmon (O. kisutch) were investigated in 
1951 and 1952 at Baker Dam in Western Washington. The 
objectives of the investigation were: one, to determine the 
character of the downstream migration from the reservoir; 
two, to determine the effect of the spillway and turbines on 








the survival of the seaward migrants; three, to evaluate 
the cause or causes of any existing mortality. The prin- 
cipal method consisted of sampling the native sockeye and 
coho seaward migrants with fyke nets located in the tail- 
race below the powerhouse and in the river below the 
spillway. The fyke-net catches revealed that over 95 per 
cent of the sockeye and coho migrants leaving the reser- 
voir used the surface spillway exit and that less than 5 
per cent left through the tunnel, the intake of which was 
submerged 85 feet at full reservoir. It was concluded from 
the fyke-net studies that 64 per cent of the native sockeye 
and 54 per cent of the native coho died as a result of in- 
juries sustained while passing down the spillway when one 
spillway gate was open. The turbines killed 34 per cent 

of the native coho under full load conditions. Two sup- 
plementary methods applied to sockeye provided confirming 
results. The adult return of marked seaward-migrating 
sockeye released over the spillway, into the tunnel and 
into the river below the dam established a spillway mor- 
tality of 63 per cent and a turbine mortality of 37 per cent. 
Further confirmation of the effects of the hydroelectric 
structure and dam was provided by the decline of 55 per 
cent in the sockeye run since the dam was constructed. 
Most of the injury and mortality to the seaward-migrating 
salmon was caused by abrasion on the spillway and pres- 
sure changes and cavitation in the turbines and on the 
spillway. It was concluded that a dam of this type has a 
very detrimental effect on the downstream migrants and 
that the spillway is responsible for the major part of the 
mortality. 149 pages. $1.86. Mic 55-692 


A REVISION OF THE GENUS RIVELLIA 
(OTITIDAE, DIPTERA) OF NORTH AMERICA 
NORTH OF MEXICO AND THE EXTERNAL 
ANATOMY OF REVELLIA WINIFREDAE 
NAMBA 


(Publication No. 13,359) 


Ryoji Namba, Ph.D. 
University of Minnesota, 1953 








In section I a descriptive account, including 20 figures, 
of the external anatomy of Rivellia winifredae Namba is 
given. Since no previous detailed anatomical study has 
been made in this group, this section provides a more sound 
basis for the systematic section which follows. 

In section II a revision of the genus Rivellia of North 
America north of Mexico is presented. One hundred fig- 
ures accompany this section. A total of 30 species are 
recognized from the above mentioned region, of which 13 
are described as new. The new species are R. australis, 
R. inaequata, R. imitabilis, R. maculosa, R. michiganensis, 
R. munda, R. propinqua, R. socialis, R. Steyskali, R. tersa, 
R. texana, R. vaga, and R. winifredae. Previously de- 
scribed species are redescribed with consideration of male 
genitalia, wing banding, chaetotaxy, color, pruinosity, and 
other characters. 

In addition, section II includes biological notes on 6 
species. Plant associations of R. flavimana, R. metallica, 
and R. pallida with Amphicarpa b: bracteata (L.) Fernald, R. R. 
winifredae with Apios americana Medic., , R. melliginis 
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with Robinia Pseudo-Acacia L., and R. coquilletti with 
Carex aquatilis Wahlenb. are recorded. The oviposition of 
R. melliginis in a dried-up flower of Robinia Pseudo-Acacia 
and the fluctuation of the population densities of R. flavimana 




















R. metallica, and R. pallida are also recorded. 
178 pages. $2.23. Mic 55-693 








THE NATURE OF THE FROG KIDNEY 
TUMOR AGENT 


(Publication No. 13,546) 


Keen Alexander Rafferty, Jr., Ph.D. 
University of Dlinois, 1955 


Because of several indications, by various workers, 
that the Lucke carcinoma of the Vermont Leopard frog may 
be propagable by a subcellular agent (virus), it was decided 
to determine whether such an agent exists, and, if so, to 
discover some of its biological, chemical and physical 
properties. 

Accordingly, it has been determined that the tumor in 
question produces a filterable agent, as tested with Berke- 
feld-type and with Gradocol collodion filters. The infective 
particle size appears from the filtration experiments to be 
170 millimicrons or less, and an electron micrograph of 
an ultracentrifuged tumor extract indicates that the agent 
may be 30 millimicrons in diameter. The tumor-producing 
agent, however, appears to be carried in normal as well as 
in tumor tissue, since filtrates of both are capable of in- 
ducing tumors. The experiments are complicated by the 
fact that a large percentage of untreated frogs develop the 
Lucke tumors when simply kept in the laboratory for long 
periods of time, and by the fact that only about 30% of the 
animals can be induced to produce tumors even under the 
influence of tumor agent in large dosage. From these con- 
siderations, it has been concluded that the frogs normally 
possess the tumor agent or a precursor, and that the in- 
fection may take place very early in life, or may even oc- 
cur in the egg. 

As determined colorimetrically, the ribose and deoxy- 
ribose contents of tumor tissue are greater than those of 
kidney tissue, and the infective fraction of tumor material 
is associated with nucleoprotein extracts. 

When the kidney tumor agent is introduced into suscep- 
tible frogs, osteomas and a lytic muscle disease occasion- 
ally occur. The osteomas are benign, but filterable, and 
can induce both osteomas and renal tumors, the latter even 
in frogs from Wisconsin, which are not ordinarily suscep- 
tible to the renal tumor. The lytic muscle disease can lead 
to the formation of osteomas, and to renal tumors in Wis- 
consin frogs. All three agents — kidney, bone and muscle — 
therefore appear to be reversibly transformed into one 
another. Accompanying the intertransformations is a par- 
tial loss of specificity, allowing the agent to infect resistant 
animals. 68 pages. $1.00. Mic 55-694 


PERSISTENT RHYTHMS OF ACTIVITY 
AND O,-CONSUMPTION IN THE 
EARTHWORM 


(Publication No. 13,129) 
Charles Leland Ralph, Ph.D. 
Northwestern University, 1955 


The rate of 0.-consumption for the earthworm, Lum- 
bricus terrestris, was determined continuously for 44 days 











in one series of experiments, April 27 - June 9, 1954, and 
in a second series of experiments for a period of two 
months, November 14, 1954 - January 12, 1955. Brown 
respirometers were employed and the changing volume of 
gas in the respirometers was recorded by spring scales 
writing on a horizontal kymograph. Analyses of the data 
procured by this technique revealed that this animal has 
diurnal (24.0 hour), lunar-day (24.8 hour), lunar-month 
(29.5 day), and possibly 27-day rhythms of 0,-consumption. 
The mean hourly rates for 15 or 29 days of continuous data 
showed a persistent form of rhythmical variation in rates 
with one maximum between 4 a.m. and 8 a.m. and a second 
one between 5 p.m. and 7 p.m., with minima near noon and 
between 8 p.m. and 10 p.m. Lunar-day cycles were de- 
monstrated by aligning corresponding lunar-day phases 
and simultaneously randomizing the diurnal rhythm in 29 
days of continuous data. The patterns obtained from such 
analyses were considerably more variable from one 29- 
day period to the next than were the forms of the diurnal 
rhythm. Changes in amplitude and inversion of portions 

of the cycle of the lunar-day rhythm are postulated to be 
due to reversal of response during certain segments of the 
lunar-day. A progressive shift in the position of regions 
of high and low rates was suggested by the forms of these 
lunar cycles and it is believed that a 27-day cyclic influ- 
ence was responsible for these modifications. A rhythm 
with an apparent frequency of 29.5 days was demonstrated 
by the variations in mean daily rates of 0,-consumption 
which consistently showed low mean values near the time 
of lst quarter of the moon and higher mean rates near new 
moon. 

The motor activity of the earthworm was studied for a 
period of two months that corresponded to the time of the 
second series of experiments with 0,-consumption, Nov- 
ember 14, 1954 - January 12, 1955. The apparatus utilized 
in recording activity consisted essentially of circular acti- 
vity chambers resting upon freely-rocking platforms whose 
motion, when activated by the movement of the worm, was 
transmitted to an ink-writing system recording on a hori- 
zontal kymograph. The data obtained, indicating minutes 
of crawling per hour, was analyzed in the same manner as 
the 0.-consumption data. The analyses showed that the 
activity behavior could be resolved into diurnal, lunar-day, 
and lunar-month cycles. No cycle having a 27-day frequency 
was evident. The mean diurnal variation showed that ac- 
tivity in the earthworm was minimal from the early morning 
hours to shortly after noon. The greatest amount of activity 
tended to occur between the early evening and early mor- 
ning hours. The two lunar-day cycles which were obtained 
gave the appearance of being inverted in one portion. Such 
phenomenon is believed to be due to the same kind of re- 
versal of response at certain times as mentioned in regard 
to 0,-consumption. The lunar-month cycles showed, as they 
did for 0,-consumption, low mean rates near Ist quarter of 
the moon and higher rates near new moon. 
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Comparison of the diurnal or lunar patterns of 0.-con- 
sumption and activity for the same time interval showed 
them to be quite different. Thus, the variations in 0,-con- 
sumption in the earthworm are not simply reflections of 
motor activity. 

The rhythms that were observed in these experiments 
are, essentially, statistical. Since they were found to be 
present in animals that were under constant laboratory 
conditions, they are also persistent biological rhythms. 

68 pages. $1.00. Mic 55-695 


STUDIES ON ARTHROPODS FROM A 
MOSS HABITAT WITH SPECIAL EMPHASIS 
ON THE LIFE HISTORY OF THREE 
ORIBATOID MITES 


(Publication No. 13,132) 


Charles John Rohde, Jr., Ph.D. 
Northwestern University, 1955 


This study presents the results of an 18-month census 
of arthropods, with particular reference to the oribatid 
mite fauna, found in a moss habitat and observations on the 
life history of three species of phthiracarid mites. 

The arthropod census was made at Starved Rock State 
Park, LaSalle County, Illinois, Collections were made 
every,four weeks, beginning June 20, 1953 by the taking of 
four 300 cubic centimeter moss samples, each with 100 
Square centimeter surface area. The collecting site was 
divided into four sections and a disc taken from each sec- 
tion on each collecting date. A modified berlese apparatus 
was used to extract arthropods with the discs placed in the 
‘tunnels moss surface down. 

Results are expressed and graphed in terms of numbers 
per dry weight, surface area, and volume of average sample. 
Temperatures of air, mat, and soil and water per average 
sample are included. A faunal checklist is included. 

The arthropod fauna of the moss habitat studied is 
strikingly small in numbers of individuals and species. 

The paucity of immature stages of mites suggests the pre- 
sence of a transient population. A maximum population 
density in late summer and a minimum in February is 
found. The findings are contrary to those of European 
workers where the highest population occurs in February 
and the minimum density in August. Results concerning 
Insecta, other than Collembola, and Arachnida, other than 
Acarina, are also included. 

Life history studies on three members of Phthiracaridae 
(Oribatei) are reported and include figures and descriptions 
of the egg, larva, protonymph, deutonymph, and tritonymph 
stages and inert periods. These phthiracarids are Pseudo- 
tritia and Oribotritia species and Euphthiracarus flavum 
(Ewing). 

Essentially, the hexapod larva escapes by eating its 
way out of the egg case. Later, the larva enters a quies- 
cent period, food disappears from the gut, and after one to 
two days, followed by an ecdysis, feeding activities are re- 
sumed. The eight-legged protonymph continues feeding, 
gradually increasing in size. Overall increase in length is 
gradual, but more apparent is the increase in dorsoventral 
height continuing throughout nymphal stages. 

Passage through nymphal stages is characterized by 
vigorous feeding and inert periods lasting from one to two 

















days. When the tritonymph enters the final inert period of 
several days’ duration, its body assumes a milky-white 
color, food again disappears from the gut, and activity 
ceases. 

Soon the imago becomes active and a definite increase 
in body size can be seen. The ability to letisimulate, viz. 
to “feign death”, not observed in the immature stages, is 
apparent as soon as the imago is active. The adult soon 
begins to feed and its color to continue to darken. 

The entire cycle of Pseudotritia sp. is completed in 
64 days at 25°C. in a moist environment. 

Egg, larva, and protonymph of Euphthiracarus flavum 
(Ewing) and egg and larva of Oribotritia sp. are described 
and compared with similar stages in Pseudotritia sp. 

Differences between larvae are clearly shown. The 
nymphal stages are distinguished by the number of pairs 
of genital suckers. Each successive nymphal stage is 
characterized by the addition of a pair of genital suckers. 

Adults of each species are figured with each develop- 
mental stage described and compared with its adult. The 
primary differences between developmental stages are 
best seen in ventral view and the stages are so figured 
(except for the tritonymph). These differences are in the 
character of the genital and anal plates and the number and 
arrangement of setae. 90 pages. $1.13. Mic 55-696 














THE LIZARD FAMILY XANTUSIIDAE: 
AN EVOLUTIONARY STUDY 


(Publication No. 13,285) 


Jay Mathers Savage, Ph.D. 
Stanford University, 1955 


The lizards of the family Xantusiidae form a group of 
secretive American species that appear to be most closely 
allied to the geckos (family Gekkonidae). The group is of 
considerable interest to the herpetologist because it is a 
small, clearly-defined unit, its systematics have been con- 
fused and the evolutionary patterns in the group were not 
known. The primary objectives of the present report are to 
determine the nature and number of biological units in the 
family and to elucidate their evolutionary relationships. 
Methods utilized in an attempt to achieve these objectives 
are essentially those of comparative morphology. Emphasis 
is placed upon the study of osteological features together 
with a review of external morphology, ecology, life history 
and physiology. The skeletons of all species included in the 
genera Cricosaura, Klauberina and Xantusia and of Lepido- 
phyma flavomaculatum and Lepidophyma gaigeae are de- 
scribed in detail. 

The systematic section of this report begins with a 
definition of the family, an account of previous attempts to 
place the group within a classification of the lizards and an 
analysis of the proper allocation of the family. It is con- 
cluded that the Xantusiidae are close relatives of the primi- 
tive eublepharine lizards, but although more primitive in 
certain respects than these forms, the stock is highly 
specialized. A revised standard terminology for the scales 
on the night lizards is presented. A detailed discussion of 
the variation of those characteristics found to be useful in 
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making systematic decisions is given. On the basis of these 
features and the osteological characteristics described 
earlier in the report, it has been possible to completely re- 
vise all the genera and species of night lizards except for 
the forms in the genus Lepidophyma. On the basis of this 
analysis the following classification of the family is adopted: 


Family XANTUSIIDAE, Baird, 1859 
Subfamily CRICOSAURINE, new subfamily 

Genus CRICOSAURA, Gundlach and Peters, 1863 

Cricosaura typica Gundlach and Peters, 1863 
Subfamily XANTUSIINAE, Baird, 1859 

Genus KLAUBERINA, new genus 
Klauberina riversiana riversiana (Cope, 1883) 
Klauberina riversiana reticulata (H. M. Smith, 1946) 

Genus XANTUSIA Baird, 1859 
Xantusia henshawi Stejneger, 1893 
Xantusia arizonae Klauber, 1931 
Xantusia vigilis vigilis Baird, 1859 
Xantusia vigilis wigginsi Savage, 1952 
Xantusia vigilis gilberti Van Denburgh, 1895 

Genus LEPIDOPHYMA A. Duméril, 1851 
Lepidophyma gaigeae Mosauer, 1936 
Lepidophyma dontomasi (H. M. Smith, 1942) 
Lepidophyma radula (H. M. Smith, 1942) 
Lepidophyma sylvaticum Taylor, 1939 
Lepidophyma flavomaculatum flavomaculatum A. 
Duméril, 1851 
Lepidophyma flavomaculatum obscurum Barbour, 
1924 
Lepidophyma flavomaculatum occulor H. M. Smith, 
1942 
Lepidophyma flavomaculatum tehuanae H. M. Smith, 
1942 
Lepidophyma flavomaculatum smithii Bocourt, 1878 
Lepidophyma arizeloglyphus (Langebartel, 1953) 










































































Consideration of the available data indicates that Klau- 
berina is the most primitive known xantusiid and that 
Cricosaura is the most advanced group. Xantusia is only a 
little less primitive than Klauberina while Lepidophyma is 
rather advanced. A comparison of genera and species in- 
dicates that Xantusia is a recent derivative of Klauberina, 
that Lepidophyma is more closely allied to Klauberina than 
to any other genus and that Cricosaura is so highly modi- 
fied as to be placed with difficulty, but is probably derived 
from a pre-Klauberina stock. The marked similarities 
between Cricosaura and Xantusia are regarded as parallel 
developments. 

The main body of the report is followed by an extensive 
bibliography. 218 pages. $2.73. Mic 55-697 















































STUDIES ON THE PROTOZOAN PARASITE, 
BABESIA CITELLI, WITH SPECIAL 
REFERENCE TO ITS BIOLOGY IN THE 
ARTHROPOD HOST, [IXODES SCULPTUS 


(Publication No. 13,353) 


Bruce Huntington Warren, Ph.D. 
University of Minnesota, 1955 








This study deals with the biology of Babesia citelli in 
the peripheral blood stream of its mammalian host, Citellus 
tridecemlineatus, and in the tissues of its tick host, Ixodes 
sculptus. 

The taxonomic history of the family Babesiidae is dis- 
cussed and a table listing all of the piroplasms described 
from rodents is presented. The literature dealing with 
stages of various Babesiidae in ticks is summarized. 

Techniques for capturing and rearing ground squirrels, 
splenectomizing ground squirrels, rearing ticks, and 
sectioning engorged ticks are described. 

Ground squirrels whick are infected with Babesia citelli 
show after splenectomy a logarithmic increase of parasites 
in peripherally-circulating red blood corpuscles with the 
establishment of a peak infeciion when over 90% of the 
corpuscles may contain parasites. This peak is followed 
either by death or by a logarithmic decrease in parasite 
numbers. 

Experiments dealing with tick transmission of the para- 
site to ground squirrels yielded negative results using ticks 
which could have obtained the parasite only by transovarial 
passage of the parasite from adult female ticks to their 
ova. Other experiments indicated that the most common 
type of transmission of Babesia citelli to squirrels is pro- 
bably by ticks which have acquired the parasite by stage to 
stage passage, i.e., from larva to nymph and from nymph 
to adult. 

Histological studies of an experimental series of larval 
ticks at various periods after engorgement and of nymphal 
ticks revealed several bodies not seen in ticks of a control 
series. It has been concluded that two of these bodies are 
definitely stages in the development of Babesia citelli. One 
of these stages occurs in “wandering cells” and the other 
in cells of the salivary alveoli. 

Three types of coccoid “symbionts” encountered in the 
ticks of this study are discussed. 

White mice, white rats, and hamsters do not appear to 
be suitable hosts for Babesia citelli. 

The general conclusion of this study is that while past 
investigations have revealed several stages in the develop- 
ment of various species of Babesia in their tick hosts, the 
reports have not been consistent with each other and the 
complete development of not even one species is fully 
known. The writer feels that the higher taxonomic designa- 
tion of the Babesiidae should await further knowledge of 
their life history. 136 pages. $1.70. Mic 55-698 
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